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RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 

Von. 1, 1868. 

Part 1 (out of print).— Annual report for 1067. Coal-seam» of Tawa valley- Coal in 
.(farrow Hills. Copper m Bundelkund. Moteoritei. 

Part t (out of pri'id).—Coal-soaraa of neighbourhood of Chanda. Coal near Nagpur. Geo* 
logical notes on Buret collectorate. Cephalopodous fauna of South Indian cretaceous 
deposits. Load m Raipur district. Coal m Eastern Hemisphere. Meteorites. 

Part 8 tout of print).— Gastropodous fauna of South Indian cretaceous deposits. Notes on 
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Von. It, 1869. 

Part 1 ( out of print).— Valley of Poorna river. West Berar. JKuddapah and Kurnool 
formations. Geological sketch of Shillong plateau. Gold m Smghboom, etc. Wells 
at Haaareebagh. Meteorites. 

Part 8.— Annual report for 1868. Pangshura tecta and other species of Cheionia from 
newer tertiary deposits of Nerbudda \alby. Metamorphie rocks of Bengal. 

Part S .—Geology of Kuril, Western India. Geology and physical geography of Nicobar' 
Islands. 

Part 4 (ou t of print).—Redo containing eilicified wood in Eastern Prome, British Burma. 
Mineralogies! statistics of Kurnaon division Ooal-iietd near Chanda. Load in Kaipttr 
district. Meteorites, 

Von. Ill, 1870. 

Part 1 {out of pi ini ).—Auuual report tor 1869. Geology of neighbourhood of Madras. 
Alluvial deposits of Irrawadi, contrasted with those of Ganges. 

Part 8 (out of print). -Geology of Gwalior and vicinity. Slates at Chiteli, Kumaon. 
Lead vein near (.'hirimli, Raipui diririct. Waidha river coal-fields, Berar and Cen¬ 
tral Provinces. Goal at Itarha in Ihlaspvr district. 

Part S (out of punt) —Mohpani coal-field. Lead ore at BUmanalrad, Jabalpur district. 
Goal east of Ohhattisgarh between Bilaspur and Ranchi. Petroleum in Burma, Petro¬ 
leum locality of Sudkal, near Puttiiung, west of Ilawalpiudi. Argentiferous galena 
and copper in Manbhum. Assays of iron oies. 

Part 4 (out of print).—Geology ot Mount Ttlln, Punjab. Copper deposits of DaibLuro 
and Bingbbum t 1.-Copper mines of Singbhum; 2.-Copper of Dalbhutn and Bing* 
bhuni. Meteorite* 

Von, IV, 1871. 

Part /.—Annual report for 1870. Alleged discovery of coal near Gooty, and of indications 
of coal in Guddapoh district- All acral statistics of Kumaon division. 

Part 9 .—Axial group in Western Prome, Geological structure of Southern Konkun. 
Supposed occurrence of uative antimony in the Straits Settlements. Deposit in boilers 
of steam-engines at Raniganj. Plant-bearing sandstones of Godavari valley, on south¬ 
ern extensions of Kamthi group to neighbourhood of Ellore and Rajamandri, aid on 
possible occurrence of coal m same direction. 

Part S (out of print).—Boring for coal in Godavari valley near Dmn&guden and Bhadra- 
chalam. Narbada coal-basin. Geology of Central Provinces. Plant-bearing sand¬ 
stones of Godavari valley. 

Part 4 ( out of print). —Ammonite fauna of Kntch. Raigur and ITongir (Gangpur) Coal- 
field. Sandstones in neighbourhood of first barrier on Godavari, and m country 
between Godavari and Ellore. 

Von. V, 1872. 

Part /.—Annual report for 1871. Relations of rocks near Murree (Mari), Punjab. Mineral- 
oguvil notes oil gneiss ot South Miizapur and adjoining country Sandstones ill 
neighbourhood of first barrier ou Godavari, and in country between Godavari and 
Ellore. 

Part i (out of print).— Coasts of Baluchistan and Persia from Karachi to head of Persian 
Gulf, and some of Gulf Islands, Parts of Kummurnmet and Hanamconda districts in 
Nizam’s Dominions. Geology of Orissa. New coal-field in south-eastern Hyderabad 
(Deccan) territory. 

Part J.—Maakat and Massandim on east coast of Arabia. Example of local jointing. 
Axial group ot Western Prome. Geology of Bombay Presidency. 

Port A—Coal in northern region of Satpura basin. Evidence afforded by raised oyster 
banks on coasts of India, in estimating amount of elevation indicated thereby 
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Possible ,eld of coal-measures in Godavari district, Madras Presidency, Laineta or 
intratruppoan formation of Central India, Petroleum localities in Pegu. Supposed 
eozoonal limestone of 1 ell am Pile. 

Von. VI, 1873. 

Part I.—Annual report for 1872. Geology of North-West Provinces. 

Pa /1 si. —Bisrampui coal-field. Mmeralogical notes on gneiss of south Miizapur and ad¬ 
joining country. 

Past 3 {out of punt). —Celt in ossiferous deposits of Narbada valley (Pliocene of Falconer) : 
on ago oi deposits, and on associated shells. Barakars (coal-measures) in Bcddadauole 
Hold, Godavari district. Geology of parts of Upper Punjab. Coal in lbdia. Salt- 
springs ot Pegu. 

Part b (out of print). —Iron deposits of Chanda (Central Provinces). Barren Islands and 
Narkondam. Metalliferous resources of British Burma. 

Von. VII, 1874. 

Part 1 (out of print ).—Annual report for 1073. Ilill ranges between Indus valley in Ladak 
and Sh.ih-i-Dnla on frontier of Vaikand ten.lory. Iron ores ot Kumaon. Raw 
materials for iron smelting in Baiuganj held Elastic sandstone, or so tailed ltaco- 
lumyte. Geological notes on pait of Noitherr, Hazanbagh. 

Pan % {out of print).— Geological notes on route tin versed by Yarkand Embassy from 
iShak i Dula to larkand and Kashgar. Jade in Karakaa valley, Turkistan, Notes 
lmm Eastern Himalaya l’elioh am m Assam. Coal in Garo flills Copper m 
Naibada valley. Potash-oiilt ftoiu Jtast India. Geology of neighbomnood ot Mari 
hill station in Punjab. 

Pint S (out of print).— Geological observations made on a visit to Cluidcrkul, Im.iu Blian 
range Former extension of ghuieis mthm Kangra district. Building and orna- 
moutal stones of India, Materials foi iron manufacture m llauiganj coal held Manga- 
neac-ore m Wurdha coal-held. 

Part b {out of punt) . -Auriferous rod.s of Dnuwbul hills, Rharwnr distnct Atitnpufy 
of human race in India. Coal recently dicovered m the country oi i,uni 1’nfh.uis, 
south-east corner of Afghanistan. Progress of geological investigation m Godavtm 
distnct, Madras Presidency. Sul^uhaiy mateiiala for artificial fuel. 

Von. VIII, 1875. 

Part l (out of print ).—Annual report for 1074. The Altum Artush considered from geo¬ 
logical point of view. Evidences of ' ground-ua ’ m tropical India, during Takhir 
period. Trials ot Raniganj fire-bricks. ■** 

Part 1 (out of print ).—Gold-fields of south cast Wynaad, Madias Presidency. Geological 
notes on Kharcean lulls m Uppei Punjab Water bearing strata of Sui.nl. dstrict. 
Geology of Scindia’a teiritories. 

Part 3 (oaf oj print ).—Sbahpur coal-field, with notice of ooal explorations in Narbada 
i-’gion. Coal recently found near Mo hong, Khasia Hills. 

Port jf (rut oj joint).- Geology of Nepal. Raigarh and Hjngir coal-fields. 

Von. IX, 1876. 

Part 1 (out of print ).—Annual leport for 1875. Geology of Sind. 

Part $ (rut of print). —Retirement of Dr, Oldham Ago of some fossil floras in India. 
Cranium of Etegodon Ganosa, with notes on sub-genus and allied forms. Sub-Hima- 
layan series in Jamu (Jammoo) Hills. 

Part S (out of punt).— Fossil floras in India. Geological ago of certain groups comprised 
in Gondwana series of India, and on evidence they afford of distinct zoological and 
botanical terrestrial regions in ancient epochs. Relations of fossiliforous strata at 
Melon and Kota, near Sironcha, C P. Fossil mammalian faunae of India and Burma. 

Part, ,) (out oj print). —Fossil floras m India. Osteology of Merycopotamus dissimilis. 
Addenda and Corrigenda to paper on tertiary mammalia. Plesiosaurus in India. 
Geology of Pir Panjal and neighbouring districts. 

Vot. X, 1877. 

Part /.—Annual report for 1876- Geological notes on Great Indian Desert between Sind 
and Raj put ana Cretaceous genus Omphaba near Namcho lake, Tibet, about 75 miles 

north of Elm‘■aa. Eft her i a in Gondwana formation. Vertebrate from Indian tertiary 
and secondary rocks. New Ernydine from the uppjr tertiaries of Northern Punj'ab. 
Observations on under-ground temperature. 

Part S ( out of print).— Rocks of the Lower Godavari. ‘ Atgarh Sandstones * near Cuttack. 
Fossil floras in India. New cr rare mammals from the Siwaliks. Arvali series in 
North-Eastern Rajputona. Boi ’igs for coal in India. Geology of InJia. 

Part 3 (out of print).—Tertiary zone- and underlying rocks in North West Punjab. Fossil 
floras in India. Erratics in Potwar. Coal explorations in Darjiling district. Lime¬ 
stones in neighbourhood of Barnkar. Forms of blowing-machine used by smiths of 
Upper Assam. Analyses of Ranigaoj coals. 
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Part 4 (°vt of printy-Geology of Mabanadi basin and its vicinty. Diamonds, golds, and 
lead ores of Sambalpur district. * Eryon Comp. Barrovanus.' McCoy, from Sripet- 
matur group near Madras. Fossil floras in India. The Blaini group and * Central 
Gneiss 1 in Simla Himalayas. Tertiarios of North-West Punjab. Genera Chcero- 
meryx and Rhagatherinm. 

Von. XI, 1878. 

Part 1 .— Annual report for 1887. Geology of Upper Godavari basin, between river 
Wardba and Godavari, near Sironcha. Geology of Kashmir, Kishtwar, and Pangi, 
Siwaiik mammals. Paleontological relations of Gondwana system. J Erratics in 
Punjab.’ 

Part $. —Geology of Sind (second notice). Origin of Kumaun lakes. Trip over Milam 
Pass, Kumaun. Mud volcanoes of Ktumi and Cheduba. Mineral resources of Rantri, 
Cheduba and adjacent islands. 

Part S— Gold industry in Wynaad. Upper Gondwana series in Trichinopoly and Nellotc- 
Kistna districts. Senammntite from Sarawak. 

Part ^.--Geological distribution of fossil organisms in Indio. Submerged forest on 
Bombay Island. 

Von. XII. 1879. 

Part 1 .—Annual report for 1878. Geology of Kashmir (third notice). Siwaiik mammalia. 
Siwaiik birds. Tour through Hangrang and Spiti. Mud eruption in Ramri Island 
(Arakan). Braunite, with Rhodonite, from Nagpur, Central Provinces. Palaeontology 
cal Dotes from Satpura coal-basin. Coal importations into India. 

Part 9. —Mohpnni coal field Pyrolusitn with Psilomclane at Go^alpur, Jabalpur district. 
Geological reconnaissance from Indus at Kushalgarh to Kurrain at Thai on Afghan 
frontier. Geology of Tipper Punjab. 

Part 3.— Geological features of northern Maduia, Pudukota State, and sou thorn parts of 
• Tanjore and Trichinopoly districts included within limits of sheet 80 of Indian Atlas. 
Cretaceous fo?sils from Trichinopoly district, roller ted in 1877 78. Sphenophyllum and 
other Equisctacem with refnienco to Indi.ni foim 'lr-rygm Spenosa, Royle (Spheno¬ 
phyllum Trizvgia, ITng.). Mysorin and Atacamite from Nell ore district. Corundum 
front IChasi Hills. .Toga neighbourhood and old minos on Neibudda, 

Part ! t - ■’ Attock Slide? * and their probahlo geological position. Marginal bono of unde- 
acribod fortune, from Upper Siwaliks, uear Nila, in Pot war, Punjab- Geology of 
North Aroot district. Road section from Murreo to Abhott.ib.ad, 


Von. XIII, 1880. 

Part 7.—Annual report for 1879. Geology of Upper Godavari basin in neighbourhood of 
Sironcha Geology of I.adak and neighbouring disM< ts Teeth of fossil fishes from 
Rarnri Island and Punjab. Fossil genera Nopgorathia, Stbg., NdggeTathiopais, Futm., 
and Khiptozamitep, Schmalh., in onl-co-ydc and secondary rocks of Europe, Asia and 
Australia. Fo*>«ul plants from Kattywar, Sholch Budin, and Rirgujah. Volcanic fori 
of eruption tn Konkau. 

Part <? —Geological notes—Pdlreontek.pfi,il n.ite- <>n lover tjia? of t(imab‘>as Arles.an 
wells at Pondicherry, and possibility of finding sources of vnter-rupply ,ifc Madias 

Part 3 —Kumaun lakes. Oil of paleolithic type in Punjab r«l.eonto!ogical not m from 
Karharbari and South Rcwa coal-fields. Correlation of Gondwana flora with other 
floras. Artesian wells at Pondicherry. Salt in Rajrmtaiu. Gas and mud eruption* 
on Arakan coast on 12th March 1879 and in June 1843. 

Part 4-—Pleistocene deposit? of Northern Punjab, and evidence they afford of extreme 
climalo during poition of that period. Useful minerals of Arvali region Correlation 
of Gondwana floia with that, of Australian coal-bearing system. Reh or alkali soils 
* nd 880 * W ° U Wator8 ‘ Reh soil8 of Upper India * Naini Tal landslip, 18th Septem- 


Vot. XIV, 1881. 


Part 1 (out of print ).—.Annual report for 1880. Geology of part of Dardibtan, Balthtan 
and neighbouring districts. Siwaiik carnivora Siwaiik group of 8nb-Himalayan 
region. South Rewah Gondwana basin Ferruginous beds associated with basaltic 
rocks of north-eastern Ulster, in relation to Indian J.-iterito Rajmaha! plants 
Travelled blocks of tho Punjab. Appendix to « Palaeontological notes on lower trins 
of Himalayas Mammalian fossils fiom Perim Island 
Putt ? ~-Nahan-Siwalik unconformity in North Western Himalaya Gondwana vrrfo- 
b r« 08 ' x W/?** be( *! °f Hundes in Tibet. Mining records and mining rerun! office 
of Great Britain; and Coal and Metalliferous Mines Acts of 1872 (England). Cobaltite, 
and danaito from Khetri mines, Rajpulana: with remarks on .Inipnrite 'Syepoonfol 
Zinc-ore (SmithBonite and Blende) with barytes in Karoul district, Madras. Mud 
eruption in island of Cheduba. 

Par* Artesian borings in Tndia. OHgociase granite at, Wangtu on Sutlej, North-Weet 
Himalayas. Fish palate from Siwaliks. Palaeontological notes from Hazarihaeh and 
Lohardagga districts. Fossil carnivora from Siwaiik hiUs, 8 



Part 4 .— Unification of geological nomenclature and cartography. Geology of Arvali region, 
central and eastern. Native antimony obtained at Pulo Obift, near Singapore. Tur- 
gite from Juggiapett, Kintnah district, and zino carbonate from Karntu, Madras. 
Section from Ualhouste to Pangi, vid Sach Pass. South Itewah Goudwana basin. 
Submerged forest on Bombay Island. 

Von. XV, 1882. 

Part 1 (out of print). —Annual report for 1881. Geology of North-West Kashmir and 
Rhagan. Goudwana labyrinthodonts. Siwalik and Jamna mammals. Geology of 
Dalhousie, North-West Himalaya Palm leaves from (tertiary) Murree and Kasauli 
bods in India. Iri^ogmine from Noa-Dihin" river. Upper Assam, and Platinum from 
Chutia Nagpur. On (!) copper mine near Yongri hill, Darjiling district: (2) arsenical 
pyrites in same neighbourhood; (3) koalin at Darjiling. Analyses of coal and fire-clay 
from Mnkum coal-field, Upper Assam. Experiments on coal of Find Da dun Khan, 
Salt-range, with reference to production of gas, made April 29th, 1881. Proceedings 
of International Congress of Bologna 

Part 8 (out of print). —Geology of Travancore State. WarkilH beds and reported asso¬ 
ciated deposits at Quilon, m Travancore. Siwalik and Narbada fossils. Coal-bearing 
rocks of Upper Iter and Mand rivers in Western Chutia Nagpur. Panch river coal¬ 
field in Clihindwara district, Cential Provinces. Borings for coal at Engscin, British 
Burma. Sapphires in North-Western Himalaya. Eruption of mud volcanoes in 
Cheduba. 

Part 9 (out of print). —Coal of Mach (Much) in Dolan Pass, and of Shsrigh on Hamai 
route between Sibi and Quetta. Crystals of stilbito from Western Chatr, Bombay. 
Traps of Darang and Mandi in North-Western Himalayas. Connexion betwco i 
Hazara and Kashmir series. Umaria coal field (South Ttowah Gondivana basin). 
Daranggiri coal field, Caro Hills, Assam. Coal in Myanotmg division, Henzada 
district. 

Part Jf (out of print). —Gold-fields of Mysore Borings for coal at Boddadanol, Godavari 
district, in. 3874 Supposed occurrence of coal on Kistna. 

Vot. XVI, 1883. 

Part 7--Annual report for 1882. Ttichtliofenia. Kavs (Anomia 1 .awrenciana, Koninck). 
Geology of South Travancore. Geology of Chamba Basalts of Bombay. 

Part 3 lout of pnn f ).—Synopsis of fossil vertehrata of India Bijori Labyrinfbodont. 
*^ku!l of Hippothcrium ontdopinutn. Don ores, and subsidiary materials fo»* manu¬ 
facture of iron, in north-eastern port of Jabalpur district- Lsifento rtrid other inanga- 
reie-ore ocemring at flosnlporc, Jabalpur district. Umaria coal-field. 

Part 3 —Microscooic structure of pome Dalliousie rocks. Lavas of Aden. Probable occur¬ 
rence of Siwalik strata in China and Japan. Masted ou angustidens in India. Traverse 
between Almora and Mussooree. Cretaceous coal measures at Boreora, in Khasia Hills, 
near T.aonr. in Svlbet 

Part 4 - Palaeontological notes from Dnlionganj and Hutar ooal-fielda in Chota Nagpur. 
Altered basalts of Palhonrie region in North-Western Himalayas Microscopic struc- 
toro of some Sub-lTimalayan rocks of tertiary age. Geology of Jaunsar and Lower 
Himalayas Traverse through Eastern Khasia. Jaintia, and North Caehar Hills. 
Native lead from Mautmain and chromite from the Andaman Islands Fiery eruption 
from one of mud volcanoes of Cheduba Island, Araltnn Irrigation from wells in 
North-Western Provinces and Ondh. 

Vot. XVII, 1884. 

Part /.--Annual report for 1883. Smooth-water anchorages or mud-banks of Narrakal and 
Alleppy on Travancore coast. Billa Surgam and other caves in Kurnool district. 
Geology of Chauari and Sihnnta parganas of Chamba. Lyttonia. Waagen, in Ruling 
'pric« of Kashmir 

Part 8 —Earthquake of 31st Jx< imber 1881. Microscopic structure of some Himalayan 
granites and gnoissose granites. Choi coal exploration. Re-discovery of fossils in 
Siwalik beds. Mineral resonn-es nf the Andaman Islands in neighbourhood of Port 
Blair Intcvlrnppean beds in Doccan and Laramie pr'-np in Western North America. 

Part, S ( out of pnnt).-~ Microscopic structure of Rome Arvali rockB Section along Indus 
from Peshawar Valley to Salt-range Sites for boring” in Ilaigarh-Hingir coal-field 
(first notice). Lignite near Raipore. Central Provinces. Turquoise mines of Nisb&pfir, 
Khorassan. Fiery eruption firm Minbyin and Volcano of Cbeduba Island, Arakan. 
Langrin coal field, Sonth-Wesb rn Khasia Hills. Umaria coal-field. 

Part 4 -—Geology of part of Gangusulan pargan n of British Garhwal, Slates and schists 
imbedded in gnewsoM* granite of North-W«st Himalayas. Geology of Taklit-i-Sulei- 
mau. Smooth-water anchorages of Travancore coast. Auriferous sands of the Snban- 
siri river, Pondicherry lignite, and phosphatic rocks at MuBuri. Billa Surgam caves. 
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OF 

THE GEOLOGICAL SURVEY OF INDIA. 


Parti.] 1912 . [April. 


On the Survival of a Miocene Oyster in Recent 
Seas. By R. Bullen Newton, F.G.S., and Edgar 
A. Smith, I.S.O., of the ^British {Museum {Natural 
History) 1 . (With Plates i to 8.) 

INTRODUCTION. 

I T is now move than two years since some large oyster-shells 
were presented to the Geological Department of the British Museum 
by Messrs. Ogilvy, Gillanders & Co. of London, which had been 
found some five or six feet below the level of Clive Street, Calcutta, 
when preparing foundations for the new premises (Gillander House) 
of their Calcutta firm, Messrs. Gillanders, Arbnthnot & Co. 

In certain letters accompanying these specimens it was stated 
that "the oyster-shells were found in a soil of sandy loam and 
mud. They covered a space of about 10 X1X1 feet, and were 
discovered at a level of about six foot below Clive Street. Good 
blue clay was found below.” 

The correspondence also mentioned the occurrence beneath the 
same foundations of elephant bones which had been determined 
by the Geological Survey of Luba as probably belonging to the 
living species El r pitas iwheus. 

The occurrence of similar ovster-shells In the same area of Cal* 

* »< 

cutta had already been reported upon by Mr. E. Vredenburg. 2 
He stated that such specimens were found in " undisturbed 

1 By permission of the Trnstcos of the British Museum. 

9 Recent or sub-rooent marine bed in Calcutta: Records, Oeul Shiv. Ivlin, 1904, 
Vol. 31, pp. 174-170, 





2 Records of the Geological Survey of India. [Yol. XLII. 

sediments,” lying below the made ground and old foundations 
of some new buildings being erected in Clive Street, Calcutta. 
They formed a bank about half a foot or less in thickness situ¬ 
ated some five feet below the level of the street—an underlying 
stratum about a foot in thickness consisted of black mud. The 
extent of the marine bed with the oysters covered a space of at 
least a hundred feet square, and it was regarded as being on one 
uniform level. The oysters, themselves, occurred in layers, but 
sometimes were isolated. Col. A. W. Alcock had recognised the 
shells as “ identical with a largo species of oyster which lives in 
large numbers in the mud banks near the mouths of the channels 
of the Sunderbands,” such specimens having the umbonal part of 
the shell and the ligamental pit often growing to a considerable 
length, a character most prominent in the Clive Street examples, 
the ligamental region sometimes reaching a length of eight inches, 
besides being straight or curiously curved. Proceeding, Mr. Vreden- 
burg mentioned that “ judging from their large size and robust 
appearance, it is improbable that these shells could have flourished 
much above low-water mark, implying a relative position of the 
sea and land decidedly different from that obtaining at present. 
The altitude of the Calcutta oyster-bed is scarcely ever reached 
even by the highest spring-tides in the Hooghly river. Sufficient 
data are not available to decide whether this indicates a change 
of level in the sea or in the land.” Quite recently Mr. Vredenburg 
in an intorv'ew with one of the writers has stated that the 
oyster-bed occurs in situ , and is geologically of very modern 
age. He believes that the oysters existed where they are now 
found on account of their occurring at a greater height than the 
present sea-level. 

A number of other shells were said to be found about the mud- 
heaps at the side of the trenches including :—Telescopium fuscum, 
Chemnitz, a species common in the oyster banks of the Sunder¬ 
bands ; forms of Area , Anomia, Ampullaria, Paludina and Plan- 
orbis. ’ Barnacles'" "and Serpulm also occurred, ! but, according to 
Mr. Fermor, the freshwater shells were mostly obtainable in the 
layer of mud underlying the oyster-bed. * This oyster-bed was 
again alluded to in Sir T. H. Holland’s 1 General Report of the 
Geological Survey of India for 1903-1904, and the following state- 


1 Records, Qecl. Swo. India, 1905, VoL 32, p. 136, 
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ment connected therewith may be quoted:—“ The discovery in 
July last of an old oyster-bed in Calcutta at a level well above 
present high-tide mark shows that, besides the general depression 
which has occurred to permit of the accumulation of alluvial de¬ 
posits in the Gangetic delta, there have been oscillations also 
of the relative level of sea and land during recent geological times.” 
Polyzoan structures were occasionally found adherent to the same 
oyster-shells, and these were submitted to Mr. A. W. Waters 1 for 
determination, who published a note upon the subject in 1908. He 
referred to the organism as being like Tjepralia {Escharioides) oe- 
clu8a of Busk, and possibly a marked variety of that species “ or 
an ancestor.” Tt may be mentioned that Busk’s species is localised 
in the Challenger Report (1884, p. 150) as Cape York, Australia, 
and Samboangan, Philippines. Dr. Annandale 2 appears to have 
made the last published remark on this subject Tie contributed 
a full list of the organisms found in the Clive Street deposits, and 
acknowledged assistance rendered bv Mr. TT. B. Preston in deter¬ 
mining the mollusca:— 

Telescopiuw fuscum, Chemnitz 

Paludina ( Vivipara) bengalensis. Lamarck 

Ampullarta globosa, Swainson 

? Aricia moneta, Linneeus 

Planorbis exustus , Deshayes 

Anomia acker us, Gray 

Area adamsoniam, Dunker 

Ostrea cucullata, Born 

Ostrea canadensis, Lamarck 

Balanus patellaris, Spengior 

Lepraha ( Escharioides ) occlusa (var.j, Busk 

and in addition a fragment of mammalian bone, certainly carni¬ 
vorous, probably a large dog or wolf. 

It will be observed that the large oyster with the elongate 
hinge is referred to in the list as 0. canadensis, which according 
to Dr. Annandale was Mr. Preston’s determination confirmed by 
Mr. E. A. Smith, the ^following remark being added “ how it (the 

* A sub-fossil Polyzoan from Caloutta: Records, Indian Museum, 1908, Vol. 2, pp. 109, 

no. 

* Second note on a Recent Estuarine Deposit below Clive Street, Calcutta: Records, 
OsoL Surv. India, 1908, Vol/37, pp. 221*223. 
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oyster) got to Calcutta except as ballast, it is difficult to imagine,” 
It should be observed, however, that only a single valve was sent 
to Mr. Preston and without the information that “ many ” had 
been found “in the deposit.” Dr. Annandale stated, as previously 
announced by Colonel Alcock, that similar oysters occur living in the 
Sunderbands (the lower portion of the Ganges delta); the same 
species being found also at Mergin’, Penang, and Cutch. The whole 
facies of the deposit he regarded as recent. 

Having reviewed what is known concerning these supposed 
geological deposits found a few feet below Clive Street, Calcutta, 
it may be of interest to recall an important paper by the late 
H. B. Medlicott 1 on “ Artesian Borings in India ” published in 1881, 
which described the depth and characters of the alluvial formation 
on which Calcutta stands, based upon information obtained from 
a boring made at Fort William between 1836 and 1838, which reached 
a depth of 481 feet. The different layers passed through consisted 
of carbonaceous matter (peat), clays, sands, quartz gravels, blue 
marl with shells; and at the base, sand with pebbles of primary 
rocks, fossil bones and decayed wood. Throughout this great 
thickness of alluvial strata no marine beds were detected so that 
they must have been deposited either bv freshwater or estuarine 
agencies. At considerable depths, bones of terrestrial mammals 
and fluviatile reptiles were found, but the only fragments of shells 
noticed at 380 feet are said to have belonged to freshwater species. 

From our knowledge, therefore, of the alluvial structures on which 
Calcutta is built and the absence of marine conditions throughout 
the great extent of those deposits, it seems apparent that the 
Clive Street ovster-bed does not form part of that scries of strata 
and cannot therefore be of any geological importance. 

It has been suggested by our friend Lieutenant-Colonel H. H. 
Godwin-Austen, F.R.S., that these oysters were brought to Cal¬ 
cutta in native craft from elsewhere, and collected on the Clive 
Street site for burning into lime, perhaps in the earliest days of 
our occupation of Calcutta, and as was done for years after, 
certainly tup to the early fifties in the vicinity of Calcutta—pre¬ 
vious', to* the time when Calcutta began to be supplied with lime 
manufactured at the base of the Khasi Hills. This lime is brought 
down in such quantity that the old method of shell collecting has 


1 Records, Surv, India, 1881, VoL 14, pp. 205-237. 
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died out. It came under his own observation and he has lately 
seen a note by the late Dr. W. T. Blanford attached to a species 
of Umo found at Chingarri Ghat Saltwater Lake, Calcutta, “brought 
thither with other shells to burn into lime.” One of the common¬ 
est shells thus collected was Telescopium fuse urn. 1 

The shells were easily procurable from the Sunderbands, or 
any of the other regions in the Bay of Bengal where oysters of 
large size and further shells like Telescopium fuscum , etc., flourish 
at the present day. They would be probably collected in boats, 
then taken up the Hooghly, and finally shot out on to the plot 
of ground now known as Clive Street. We are inclined to think 
that this is the most plausible explanation that could be offered 
for the presence of these oysters beneath the City of Calcutta, 
because, as pointed out by Colonel Alcock and Dr. Anuandale, the 
species still exists in the mud banks of the Sunderbands. 

But although ot no geological importance m connection with the 
structure of Calcutta, the ovsteis themselves piesent certain charac¬ 
ters which unmistakably connect them with a Miocene form 
generally referred to crassissima of Lamarck. So far as can be 
ascertained, the large oyster ol the Bav of Bengal has never been 
accurately determined, and although superficially it may appear to 
resemble canadensis of Lamarck, as supposed by Mr. Preston, 

there are certain characters which distinctly separate it from the 
Atlantic form found off the coasts of North- Eastern America. 

We are of opinion alter a close, and exhaust ive comparison with 
the large Jiving foims found in the Bay of Bengal that the 

oysters of the presumed geological deposit at Calcutta and the 
so-called crassissima of the Miocene period belong to one and the 
same species. It will be necessary, therefore, to consider the 

history of this fossil form which, according to the modern specimens 
from India, is now regaided as surviving in recent seas. 

Among his group of non-plicated fossil oysters, Lamarck 


1 As anothci tutstn ik c of oystei-shells being utilized for the manufactuic ol lnne it 
may bo mentioned that Conrad referred to the subject in 1834 ( Joum. Auid. Sat. Net. 
Philadelphia, 1834, Vol. 7, Part 1, p. 15(i) when describing his species (htrea georynma 
from the probable Oligocene rocks of Clt'oigia and South Cuiulina m the United Stutes, 
which reached a measurement of 22 inches and wts ulso lemarkublo foi its elongate 
cardinal region. He further stated *“ it is extensively quarried, to be contorted into lime, 
in those districts where it abounds" 
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described in 1819 ^Ostrea crassissima , without knowing its locality, 
referring to it as a shell of very large size and often of extraordinary 
thickness, and said to be more related to virginica than to his 
succeeding species, longirostris. The diagnosis was as follows 
testa elongata , crassissima , ponderosa, rostrata; rostra* longo , fa/o, 
canaliculato, transversim striato, apice subuncinato. 

A modern example was quoted which in the ordinary way 
would be accepted as the type, this being an Ostrea figured by 
Chemnitz in his ” Conehylien-Cabinet” of 1785, which has been 
since recognised as the virginica of Gmolin from the Atlantic side 
of North America both by Lamarck himself (Ann. Mus. H st. Nat. 
1806, Vol. 8, p. 162) and subsequent authors. It is interesting 
to note in this connection that Deshayes in 1836 (2nd Edition of 
Lamarck’s Hist. Nat. Anim. Sans. Vert., Vol. 7, pp. 242, 243) 
had examined the fossil shell to which Lamarck had given the name 
crassissima, and doubted -whether the Chemnitz figure represented 
it, “ Nous doutons bcaucoup quo la figure citee de Chemnitz la 
represente.” Deshayes further remarked that the Lamarckian 
fossil agreed very well with Fichtel’s figures on Pis. 5 and 6 
(Nachricht Versteinerungen Siebenburgen Mineralien Fossilien, 1780) 
which were fossil examples from the Miocene rocks of Austria. 

It would, therefore, appear from this explanation that (the figure 
quoted by Lamarck for his crassissima in rea lty representing the virgi¬ 
nica of Gmelin’s 13th Edition of the Linnsean “ Systema Naturae,”) the 
former name should never have been adopted for the fossil shell under 
consideration. As a matter of fact, however, Schlotheim had already 
recognised the same oyster in 1813 as Ostracites gryphoides, which 
was six years prior to the establishment of Lamarck’s crassissima, 
so that on account both of priority and clearness that name 
should be resuscitated. 

Schlotheim ga^ ? no description of the oyster to which he 
had applied the specific name gryphoides , but he quoted some 
excellent old figures published by Fichtel in 1780 as representing 
examples which came from the Te^ary deposits of Siebenburgen 
in the Transylvanian region of the Austrian Empire. 

We have come to the conclusion that the specific name gry* 
phoides should be applied to the Miocene oyster so long known 
in modern years as crassissima , as also to the recent form from the 
Bay of Bengal which we consider in every way as possessing 
identical characters. 



Part l. J Newton and Smith: Miocene Oyster in Recent Seas . i 


SYNONOMY AND ITS EXPLANATION. 

Ostrea gryphoides, Schlotheim. 

Fichtel: Nachricht Vcrsteinerungen Siebenburgen Min ftralia n 
Fossilien, 1780, PI. 4, fig. 9, and Pis. 5 and 6, pp. 87, 88. 

Oslrac't’’s'grj'phoides, Schlotheim: ‘‘Beitr. Nafcur. Veratein. geogn. 
Hinsicht,” Taschenbuch Mineralogie , 1813, Vol. 7, p. 52. 

Ostrea ctassisstma, Lamarck: Hist. Nat. Anim. Sans Vert., 1819, 
Vol. 6 Part 1, p. 217. (Exclud’ng reference to Chemnitz). 

Ostrea longiroslris var. C., Goldfuss: Petrefaeta Germania?, 1833, 
Vol. 2, PI. 82, fig. 8, p. 26, non Lamarck. 

Ostrea crassissima. Deshayes and Milne Edwards: 2nd Edition 
of Lamarck’s “ Hist. Nat. Anim. Sans Vert.,” 1836, Vol. 7. pp. 
242, 243. 

Ostrea nrginica, Dujardin: Memoire Couches Sol Touraine, 
Mem. Soc. Geol. France , 1837, Vol. 2, Part 1, p. 271 {non 

Gmelin; although not figured this form is in all probability 0. 
gryphoides of Schlotheim). 

Ostrea crassissima, Marcel de Serres: Observations grandes 
Huitres fossilos Tcitiaires Medi terra nee, Ann. Sci. Nat. (Paris), 
1843, Ser. 2, Vol. 20, pp. 142—168; Bayle in Fournel: Bichesse 
Minerale de l’Algerie, 1849, p. 376; Baulin and Delbos: Mono¬ 
graphic dcs Ostrea des Terrains tertiaires de l’Aquitaine, Bull. Soc. 
Geol. France, 1855, Ser. 2, Vol. 12, pp. 1144—1164; Baulin, V.: 
Description physique de Pile de Crete, Actes Soc. Linn. Bordeaux , 
1860, Vol. 23 (cr Ser. 3, Vol. 3), p. 373; Fischer, P.: Faune 
Tertiaire Moyenne, in Tchihatcheff’s “ Asie Mineure ” Paleontologie, 
1866-1869, PI. 19, p. 253; Hoernes and Beuss: Die Fossilen 
Mollusken Tertiaer-Bcckens Wien, 1870, Pis. 81—84, p. 455 (Ab- 

handl. k. k. geol. Retchs., 1870, Vol. 4); Fischer and Tournouer 
in Gaudry’s " Animaux Fossiles Mount L6beron,” 1873, p. 141 ; 
Carez: Etudes Terrains Cr6taces et Tertiaires du Nord de PEspagne, 
1881, p. 278. 

Ostrea vnaresi (Munier-Chalmas, MS.), Kilion: Mission d’Anda- 

lousie, Mim. Acad. Sci. Fiance , 1889, Ser. 2, Vol. 30, PI. 34, fig. 2, 
PI. 36, fig. 2, p. 712 (fig. 3 woodcut), non Coquand. 

Ostrea barroisi, Kilian: ibidem —see explanation to PI. 34, 

non Choffat. 

Ostrea welschi , Kilian: ibidem—see “ Table des Matures,” p. 

760. (Note. —Professor WelEch is of opinion that this fcim of 
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Ostrea for which the three above names have been proposed is 
the equivalent of 0. crassissima—gryphoides). 

Ostrea ctassissima, Philippe Thomas: Etage Miocene et valeur 
stratigraphic] ue de C Ostrea crassissima an sud dc P Algeria et de la 
Tunisie, Bull. Soc. (1ml. France. 1892, Ser. 3, Vol. 20, p. 3, and 
Dose. Foss. Teit. Second. Tunisio, Explor. Scientif. Tunisie, 1893, 
|>. 18; .lulos Welsch * Etudes Miocene Algolie, Bull. Soc. Geol. 
Fra nee t 189-3, Ser. 3, Vol. 23, p. 287. 

Crassostrea crassissima, Sacco: Mollusehi Terziarii Piemonte 
(Torino), 1897, Vol. 23, pp. 15, 16. 

Ostrea crassmima, Dollfiis: Mollusques Tertian os du Portugal, 
Com. Service (1ml. Portugal. 1903-190*1. pp. 12, 21; Doncieux: 
Note Tort Quatern. Sud-Est de P \udo, Bull. Soc. (leol. France , 
1904, Ser. 4, Vol. 3, Part I, pp. 095—710. 

According to Marcel de Series’ 1 memoir on the large Tertiary 
oysters from Mediterranean Countries, De Joubert 3 from 1774 
to 1777 was among the first observers to collect and study such 
fossils which came from various localities in Central France (Pouget; 
Gigane; (fabian, etc.), he being of opinion that their living 
analogues were to be found in the seas of the East Indies, 

FichtePs specimens described in 1780 were collected in the 
Siebenbuugen province of Austria. Schlotheim’s shells which, in 
reality, were represented by FichtePs illustrations, were localised 
as from the Italian side of the Alps. The habitat of the original 
crassissima is left blank, so that we can only imagine that Lamarck 
was uncertain fiom whence his fossil examples were procured. 
The lomjirostris car. C. of Goldfuss is said to have been obtained 
from the upper “ Meersande ” near Hohen-Memmingen. and Gien- 
gen in Wurtemberg. Deshaves’ reference to crassissima concerns 
Lamarck’s fossil which was without locality; whilst Dujardin’s 
determination of 1 . ryinica evidently included grgphoides as now 
understood, his specimens having been collected in the Tourains 
district of France, where this huge species occurs m some 
numbers. Marcel de Ser res recognised Lamarck’s crassissima under 
his group of “ Huitres allongees ” and placed it among those 

1 Ann. (S'c i. Nat (Pnusy, 1843, Scr. 2, Vol 20, pp. 142—108. 

Soc. Sn Montprllm, 1777, p 17, awl Mlm. Math. Phys. Acad. Set. Paris, 
1774, Vol. fi, pp 83—91. (These wotks by De Jouheit have not been seen by the 
pioscnt writers: they arc* hons lefent* I 1«» on Iho faith of Serres.) 
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forma which possessed “ A canal distinct au sotnmet de la valve 
inferiourc.” He repudiated Joubert’s suggestion that fossil ex¬ 
amples from Central France resembled recent oysters found off 
the East Indies, and regarded rather that a truer relationship 
existed with 0. canadensis of Lamarck ( — ctri/imca, Cmelin) found 
off the coast near New York. 


In their monograph on the Tertian Oysters of South-Western 
France (Aquilane), llaulin and Delbos lecogmsed crnssissima as 
belonging to their Section “ Viiginicir.” which included forms with 
a wide canal occupying | or 1 the hgamental mu lace ; the left 
or lower valve possessing slightly fimbriated or plicated lamelhe, 
and with a very prolonged rostrum; right valve smooth. In his 
memoir on the Island of Crete, llaulin lists crnssissima as occur- 
nng in the sub-appcmne fmmation ( = Miocene) of that country. An 
extended account ol this oyster and its geogiaphical distribution 
through the “ Tertiaire Moyeune ’’ of Mediterranean Countries was 
given by the late Haul Fisehei in Tehiliatchett's ** Asie Mineure.” 
He proved its oeeui rence as far eastward as the neighbourhood 
of Tarsus in Asia Minor. He quoted tin* dimensions of various 
forms found in the European Tertiaries, among which was one, 
collected by l)e Vemeuil in Spain (Lorca, Muicia) stated to have 
a total height of 18 centimetres and 15 in length with a cardinal 
surface measuring 20 in height which is probably one of the 
laigest specimens known. Some lemarkablv larger forms have been 
figuied by Hoernes and Reuss from the Miocene beds of the Vienna 
Basin, one particularly exhibiting a ligamental rostrum of nearly 
nine inches in extent and a maximum width in the same region 
of seven inches, this specimen, HI. 1, resembling in every way 
one of the valves from Calcutta although possessing a much more 
produced hgamental surface, the Calcutta specimen measuring only 
six inches in that region. 1 This great specimen from the 
Vienna beds is even larger than the one previously mentioned as 
from Spain which had been collected by l)e Verncuil. Paul 
Fischer and Tounioiier included this fossil in their account of some 
invertebrate remains from Mount Leberon, Central Fiance, and 
referred to it as having been collected in the “ Marnes de 


1 The Calcutta example lieie mentioned is the one in tionl ol us at the time of des¬ 
cription ; but, as nlieadv lefeired to, Mr. Vrodeubuig had notued a valve vv till n hgameti 
tal teifion extending to a measurement of eight mebes uv 20‘2 e in. 
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Cabri&res,” which is of Helvetian-Tortonian age. An example is re¬ 
ferred to measuring 270 millimetres high and "65 mm. long. These 
authors regarded crassissima as being evolved from the European 
Eocene, thence through longirostris of Oligocene (Tongrian) age, gin - 
gensis from the faluns of Bazas (Aquitanian), on to the typical 
crassissima (Vindobonian), and so ultimately to the living forms 
of the North-East American coast known as virginica ( zzcanadenis). 

The species has been recorded from the North of Spain byCarez, 
whilst Kilian has described it from the Andalusian Miocene (South of 
Spain) as Ostrea maresi, which name he afterwards altered to bar- 
roisi because of preoccupation, and subsequently to welscki ’) for 
similar reasons. Professor Welsch 1 of Poitiers, however, who is’ the 
chief authority on the crassissima {^gryphoides) beds of Algeria, 
is of opinion that M. Kilian’s shell is none other than gryphoides. 
Philippe Thomas referred to the same shell as occurring in the 
upper part of the Miocene of Tunis where it is frequently associated 
with 0. gingensis of Schlotheim; he also noticed it from Southern 
Algeria. Professor Welsch has shown its distribution in Algeria 
regarding the species as peculiarly Helvetian. 

Dr. Sacco founded the sub-generic name of Crassostrea for 
Gmelin’s virginica , and included crassissima ( —gryphoides) as the 
fossil example, on account of the peculiarities of the cardinal area 
and its general elongate contour, etc. He regarded the species as 
ranging from Helvetian to probably Astian times. The species 
has also been recorded from the Tortonia n and Helvetian rocks 
of Portugal by M. Dollfus. 

Lastly M. Doncieux when describing some Tertiary beds from 
the South of France (Aude) recognised a series of graduating species 
among the longirostriform Ostreas:— 

Ostrea angusta , Deshayes—Sables do Cuise =Eocene. 

Ostrea hngirostris , Lamarck—Stampian= Oligocene. 

Ostrea agmensis, Tournouer 

Ostrea crassissima var. minor, Don¬ 
cieux 

Ostrea gingensis, Schlotheim 

Ostrea crassissima , Lamarck (type) 

1 This information was given to one of the present writers during a visit made by 
Professoi Welsch to the British Museum (Natural History), in the summer of 1010. 


} Aquitanian ^ 
C to 
) Burdigalian 


i 


Vindobonian 


= Mio¬ 
cene. 
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It was remarked also by tbis author that Ostrea virginica living 
off Virginia in the United States may possibly be considered as a 
direct descendant of Ostrea crassissima. 

The true Ostrea gryphoides (=crassissima) has not yet been 
recorded from Egypt although Mayer-Eymar in 1887 referred to it 
as occurring in the upper Miocene deposits of the Gebel Zeit area 
(in L. II. Mitchell’s “ Ras Gemsah and Gebel Zeit—Report on 
their Geology and Petroleum ” (Cairo), 1887, p. 34), but that deter¬ 
mination was not accurate and it has since been altered by Dr. 
Blanckenhorn to Ostrsa gingensis, Sohlotheim var. setens.s of 
Blanckenhorn (Neues ziu* Geologie und Palaontologie Aegyptens— 
Das Miocan: Zmtsch. Deulseh. Geol Ges., 1901, Vol. 53, p. 117, woodcut 
fig. 10), which is an elongate oyster with prominent ligamental 
area like gryphoides hut possessing the outer plicated sculpturing 
of g ingens is. 

The only instance of the geological occurrence of this oyster 
in India that we have been able to trace is a statement in a 
paper by Mr. Vredenburg to the effect that Mr. Murray Stuart 
had determined the presence of 0. crassissima in sandstones over¬ 
lying the Kama clay in the Henzada district of Burma, supposed 
to be about the “ Grand ” horizon of Europe and consequently of 
Helvetian age. (Records Geol. Surv. India, 1911, Vol. 41, p, 37.) 

It now remains to give some account of the oysters found 
under Clive Street, Calcutta, and also of the specimens sent us by 
the Indian Museum as coming from Mergui which belong to the 
same species and which Colonel Alcock assures us still occurs living 
at the present day in the Sunderbands. 

Another large series of oysters from Hukitola, near False Point 
on the Cuttack coast, which may be regarded as a marked variety, 
has also to be described. 


DESCRIPTION OP THE SPECIMENS. 

Ostrea gryphoides, (Schlotheim). (Pis. 1—6.) 

The first series embraces the typical forms of 0. gryphoides 
which are remarkable for the prolonged form they attain at 
maturity. 
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In the young stage the shells (10—ID mm. across) are quite 
i oumled, and then commence to become somewhat ovate, gradually 
adding to the ventral margin of the valves, rather than at the 
sides, so that the increase of growth tends to prolong the shells, 
and not to widen them to the same extent. Beyond the concentric 
lamella) of growth the valves exhibit very little sculpture. There 
is. however, upon the earlier portion of the upper or lion-attached 
vahes evident traces of elevated radiating ridges, which can even 
be noticed further down the valves in one of the better preserved 
specimens. Another noticeable feature is the flatness of the valves, 
there being very little difference in this respect in either the upper 
or lower one, the ioimer, howevei, being as a rule a trifle the 
flatter. The greatly prolonged ligamental area is also a most 
staking feature, reaching the length of nearly six inches in one of 
the '■specimens dug up in Calcutta (PI. 3) and another eight inches in 
length according to Mr. Viedenburg’s statement, previously referred to. 
ft alwavs exhibits a marked curve, especially in the earlier stages 
ol growth. There is, however no constancy m the direction of 
the cmvi*. and it may be either to the right or the left. The 
area in the lowei valve is hollowed along the middle, with a 
raised ridge on each side oi the excavation. It is marked with 
distmc t lilies of giowth and a tew rather prominent ridges m the 
same direction, and is also covered throughout with fine longitudinal 
striae. In the upper valve the aiea is broadly convex down the 
middle, the convexity corresponding to the excavation in the op¬ 
posite valve. It is also similarly striated in both directions and 
ridged acioss. The valves with age may become enormously 
thickened, the valve already leferied to with the very long ligamental 
area being tw r o and a half inches through at that place. The 
lamellae of growth are of a dirty purplish brown colour, but the 
shell itself beneath the lamella) is much paler or whitish. The 
interior of the vabes is pure white excepting the muscular impres¬ 
sion which is very pale dirty brown or dirty whitish and forms 
quite a contrast to the rest ot the surface. The form may be 
described as irregularly heart-shaped, the upper outline being curvediy 
indented or sinuated It measures as much as ID mm. in diameter, 
both longitudinally and transversely. In one of the fifteen valves 
examined the form of the scar is rather different, and mav be described 
as narrowly reniform, and very like that observable in most of the 
specimens of the variety occurring at False Point on the (’uttaek coast. 
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Example prom the Calcutta Excavations. (PI. 3.) 


Dimensions. 


Lower valve 
Height of hinge-area 


{ 14J inches (=38c.m.) in height. 

6$ „ (=17 c.m.) „ length. 

6| inches (=14 c.m.), width 3 inches (=7-6 c.m.) 


The specimen is rather broken at the lower margin so that when 
complete it probably had a height of about 16 inches (=40-5 c.m.) 

Ostrea gryphoides, var. cuttackensis, vetr. nov. 

Shell less prolonged than in typical specimens of 0. gryphoides, 
and having the lower or attached valve rather deeper than in that 
form. The ligamental area is of the same character, similarly 
sculptured, curving generally to the left (judging from the series 
of about thirty specimens under examination), but occasionally 
to the right. It is variable in length from about two to three and 
a half inches in the lower valves of adult specimens. The exterior 
is lamellated as in typical gryphoides, and upon the upper or flatter 
valve, towards the umbonal region, distinct traces of radiating ridges 
are observable. The interior is pure white, with generally an 
irregular stain or two of an olivaceous tint. The muscular im¬ 
pression is usually narrower than in the typical form, but occasion¬ 
ally almost of the same shape. It is certainly whiter, but this 
may be due to the fresh condition of the shells. The typical 
specimens of gryphoides before us are dead shells, so that the colour 
of the scar may alter with time and exposure. Many of the scars 
in the present form exhibit one or more olivaceous bands—parallel 
with the curve of the outer margin, and also obscure transverse 
striation. 

The above differences between these two forms arc probably 
due to differences of environment. The typical gryphoides living 
in the quieter waters of the Sunderbands would probably have 
a tendency to more regularity in growth. On the other hand the 
specimens from False Point on the Cuttack coast would be much 
more exposed to rough seas, and are found in large masses one upon 
another, thus modifying or preventing uniformity of outline. It 
is of interest to note that a short form of oyster occurs in the 
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Calcutta excavations (PL 8, fig. 8) which strongly resembles this 
variety. 

Reference has been made by some writers to the similarity 
between 0. gryphoides and the North American 0. virginica of 
Gmelin, but besides differences of form, the colour of the adductor 
scar readily distinguishes the two species. 

Although both in the adult state become very elongate, yet 
0. gryphoides is a much bulkier shell, and not so narrow. The 
umbonal end in 0. virginica is more acuminate also. With regard 
to the muscular impressions, that in the latter species is invariably 
purplish black, whereas in 0. gryphoides it is practically white. 


EXPLANATION OF PLATES. 


[The figures represent specimens delineated two-thirds of the natural sized 

Ostrea gryphoides, Sehlotheim. 

Plats 1 .— Ligamental area of a largo specimen from the Miocene 
(Helvetian-Tortonian) beds of the Vienna Basin—copied 
from Hootnes’ “ Mollusken Tertiaer—Beckons Wien 

Abhctndl. k. k. Oeol. Bachs., 1870, Vol. 4, PI. 84, p. 465. 

Plate 2.—Internal view of the upper portion oi a lower valve from the 
Miocene (Helvetian-Tortonian) deposits of Meroier-la-Comte, 
Algeria. Collected by Dr. Sequin. Presented to the Geologi¬ 
cal Department ot the British Museum by Professor Jules 
Welsch. 

Height- 3fi cm. Length = 15 c.m 

Plate 3.—An adult example showing internal chaiactors of a portion ol 
the lower valve, obtained from the Clive Street oxcavations 
a f Calcutta. Presented to the Geological Department of the 
ftutish Museum by Messrs. Ogilvy, * Gillanders & Co. 
Heights 38 c.m. Length 17 c.m. 

Plate 4.— Internal view of the upper part of a lower valve from the 
Bay of Bengal (Mergui), belonging to the Indian Museum, 
Calcutta. 

HeightzzM c.m. Length =16 o.m. 

Plate 6 ,—A medium sized upper valve with shallow interior, from the 
Bay of Bengal (Mergui)—belonging to the Indian Museum, 
Calcutta. 

Heights: 28 c.m. Length ^15 c.m. 
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Plate 0 ,— External view of the lower valve of previous specimen (PI. 5) 
showing tho lamina of growth and adherent balani—belonging 
to the Indian Museum. 

Heights 28 o,m. lengths 15 o.m. 

Ostrea gryphoides, var. cuttackensis, ra,. nov. 

Plate 7.— Lower valve showing internal characters; from the Bay of 
Bengal (Cuttack coast); belonging to the Indian Museum, 
Calcutta. 

Height r23 c.m. Length =15 c.m. 

Pi <ate 8.—(A) An upper valve from the Bay of Bengal (Cuttaok ooast), 
belonging to the Indian Museum, Calcutta. 

Heighten e. m. L'njth = 12 c.m. 

(B) Example of the lower valve of a shortened form 
strongly resembling this variety. Obtained from the Clive 
Street excavations at Calcutta. Presented to the Geological 
Department of the British Museum by Messrs. Ogilvy, 
Gillanders & Co. 

Height =21 o.m. Length =12 o.m. 

Note.—T he measurements of the specimens figured are givon in centimetres. 
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Silurian Fossils from Kashmir. By F. R. Cowper 
reed, M.A., F.G.S. (With Plate 9.) 


I Introductory remarks . 

II. Lists of species . 

III. Notes on some of the fossils . 

IV. Aoe and correlation of the beds , 


I.- INTRODUCTORY REMARKS. 

The discovery of Silurian [‘Upper Silurian’] fossils in Kashmir 
has been recently recorded by Mr. C. S. Middlemiss, and the four 
principal localities at which they were found have been described 
by him in his paper on the ‘ ‘ Revision of the Silurian-Trias Sequence 
in Kashmir” (Records, Geol. Surv. India, Vol. XL, Part 3, 1910, pp. 
213-216). In this paper a few provisional remarks on the fauna were 
made, but there was no attempt at the definite determination of 
species. The specimens collected have been submitted to me for 
identification, and the following lists and notes are the result of ray 
detailed examination of them. 

The fossils are mostly poor and generally fragmentary or imper¬ 
fect, while their condition as either internal casts or external im¬ 
pressions increases the difficulty of making satisfactory determina¬ 
tions, though the examples ot some of the speeieH are numerous 
But in many cases there can be no reasonable doubt of then iden¬ 
tification or specific relations, particularly when English or European 
specimens in a similar state of preservation from Silurian beds 
are available for comparison. Oidy one new species can be recog¬ 
nised and defined, though it is possible that others exist amongst 
the doubtfully identified species. 

II.—LISTS OF SPECIES. 

(a) Locality.— Gudramer, Naubug Valley {lat. 33° 4'; long. 75° 27') 

Horizon. —(1) 11-7-09. Specimens .—K 12‘565 to K12'574. 

Orthoceras cf. tenuiannulatum McCoy. 

Cyrtoceras sp. 
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Calymne cf. Blumehbachi (Brong.) 

Actdaspis kashminca sp. nov 
Illcenus aff MacaUmm Salt. 

Phacops 1 sp. 

Pnmiha sp. 

Beyrxcfoa sp. 

Orths basalts Dalm vai. 
rlegantula Dalm 
sowerbyana Dav 
cf spitiensis Reed 
aff. Bouchardi Dav 
Leplmna rhomboidahs Wilck. 

Triplecia msulans Eichw. 

Plcctambomtes all papillosa Reed. 

Strophonella cf euglypha (His.) ? 

Strophomena antvpiata (Sow.)? 

Stropheodonla cf. applanata (Salt.) 

CamaroloBchia cf. nucula (Sow.) 

Wilsoma cf. Wilsoni (Sow.) ? 

Rhynchospira aff. Bouchardi (Dav.) 

Atrypa margmahs Dalm. var. 

Menstella or Manta sp. 

Phohdops imphcata Dav. 

Crania ; ? sp. 

Lindstroemia cf. bum (Lonsd.) 

(b) Locality. —Gugaldar, Harpatnar Valley (lat. 33°51':long. 75°25') 
Horizon. —(1) 19-6-09. Specimens. —K.12’575 to K 12*578. 

Calymene cf. Blumenbachi (Brong.) 

Encrinurus cf. punctatm (Bninn.) 

Acidaspis kashminca sp. nov. 

Orthis basalts Dalm. var. 

„ elegantula Dalm. 

„ cf. crassa Lindstr. 

„ aff. Bouchardi Dav. 

Plectambonites transversal}s Dalm. 

Merista ? sp. 

Alveolites icpetis (Fongt.) ? 

>. ? sp. 

(c) Locality. —Luthcrwan (camp), north-east side, Margan Pass (lat. 
33°46' : long. 75°35'l 

c 
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Horizon. —(1) 22-7-09. Specimens. — K 12*580 to K. 12*583. 
Calymene cf. Blumenbachi (Brong.) 

Acidaspis Jcashmirica sp. nov. 

Encnnurus sp. 

Illcenus? ap. 

Orlhis basalts Dalra. var. 

„ elegantula Dalm. 

„ rustica Sow. 

„ aff. Bouchardi Dav. 

Plectambonites transversalis (Dalm.) 

Leptonna rhomboidalis (Wilck.) 

Alveolites repens (Fougt.) ? 

(d) Locality. —Under Margan Pass, S. W. side. (lat. 33°44', 
long. 75°32 / ). 

Horizon. —(1) 21-7-09. Specimens. —K 12*579. 

* Conehdium cf. Kmghti (Sow.) ? 

Orthis basalts Dalm. var. 

III.—NOTES ON THE FOSSILS. 

Acidaspis kashmirica sp. nov. PI. 9, figs. 1—3. 

The pygidia of this species are generally in a very fair state of 
preservation and their characters are for the most part readily 
determinable. The middle shield doe-; not show such distinctive charac¬ 
ters, and none of the examples are very perfect. The free cheek 
possesses well-marked features, and two specimens are moderately 
well preserved. The thorax is unknown. 

Diagnosis. —Head-shield transversely semi-circular or seini-ellip- 
tical; middle shield with anterior border somewhat flattened, rather 
broad, slightly arched forward. 

Glabella parabolic, moderately convex ; median lobe subcylindrical. 
with bluntly truncate anterior end. Three pairs of lateral lobes pre¬ 
sent ; anterior pair very small, nodular, indistinctly separated from 
lateral angles of frontal lobe; second lateral lobes oval, about one 
quarter the length of glabella, slightly oblique to axis ; basal lobes, 
larger, oval, about half as long again as second lobes, slightly ob¬ 
lique. Longitudinal median furrows subparallel, arched inwards in¬ 
side second and basal lobes. Occipital ring rather narrow, rounded, 
separated off by strong straight nearly horizontal furrow. 
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Anterior wing of fixed cheek rounded, narrow, widening slightly 
behind. Ocular ridge ? Eye situated far back. Posterior wing of fixed 
cheek large, but narrow, horizontally extended, about 1| times basal 
width of glabella. Facial sutures with anterior branches subparal¬ 
lel (?); posterior branches running nearly parallel to posterior mar¬ 
gin of head-shield, arched a little forward, but bending back sharply 
at extremity to cut posterior margin. Surface of head-shield 
coarsely granulated. 

Free cheek triangular, with slightly sigmoidal outline to outer 
margin. Genal angle armed with short stout straight spine bent 
outwards at obtuse angle to lateral margin. General surface of 
cheek subcorneal, slightly elevated, sparsely tuberculated and fineiy 
granulated. Eye elevated, situated far back and at apex. Border 
of cheek rather broad, slightly rounded, increasing in width poste¬ 
riorly with 9-10 small equidistant tubercles placed in the marginal 
furrow along its course. Margin of free-chcek armed with a fringe of 
12-13 short stout spines of which the anterior 5*6 are directed up¬ 
wards at right angles to plane of head-shield, but the others are 
horizontal; the posterior 4 or 5 spines are larger and stouter than 
the rest. 

Pygidium transversely subquadrate, twice as wide as long; with 
3 pairs of marginal spines, all parallel and directed straight back; 
anterior pair of spines very short, forming merely small teeth; 
second pair more than twice as long as pygidium, longer and stouter 
than the others; third pair about half or two-thirds as long as 
second pair; all spines equidistant. Axis short, subconical, bluntly 
truncate, about one-third width of pygidium, not reaching posterior 
margin; composed of 3 segments, but second and third segments 
obscurely separated; third segment very small and narrow. Lateral 
lobes flattened, horizontally extended, with ridge from first axial 
ring to large tubercle at base of each second marginal spine at 
level of second axial ring, and with smaller tubercle at base of 
each third spine. 

Affinities. —The species is a small one, the best preserved pvgi- 
dium only measuring about 4 mm. in width. There is a great 
resemblance in the pygidium to A. deflexa Lake, 1 particularly in 
the development of the marginal spines, but the tubercles at their 
bases sufficiently mark of! the Kashmir species. The head-shield 

1 Lake, Qvart. Jovrv Owl Hoc. Vul. L11,1896, p. 239, PI. VII, fig. 7 ; Reed, Girvan 
'frilobites (Palaonl. Hoc ), Pt 3, 1S06, p 113, PI. XV, fig. 15. 

C 2 
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also has many points of similarity, e.g., the position of the eyes, 
direction of genal spine and shape and Jobation of the glabella but 
the vertical direction of the anterior marginal spines of the free 
cheek is an obvious distinction. A. deflexa is an Upper Llandovery 
species. 


(Jalvmfsnk cf Bujmknbachi (Brong.) PI. f), figs. 4, 5. 

Most of the specimens referable to Calymene arc so imperfect 
that it is difficult to determine their specific characters, and it is 
possible that more than one speeies is present. But there are 
specimens from Gudramer. GugaldaT and Lutherwan which so closely 
resemble C. Bhimcnbachi that it is difficult to avoid the conclusion 
that this speeies is really represented. The poorness of the material, 
however, is unfortunate, rendering difficult the distinction of in¬ 
trinsic characters from those due to accidents of preservation. Both 
head-shields and pygidia occur. The glabella generally possesses, 
so far as tan be seen, the usual characters of C Blumenbachi, but 
there is one specimen from Lutherwan which has a more elongate 
form oi glabella narrowing anteriorly, so that the frontal lobe does 
not overhang so much at the sides; a similar shape is found in a 
specimen from Rowlands. Girvan. 1 

The pvgidia. which aie always separate and unattached, are sub- 
quadrate, somev'liat emarginale behind, show 5 or 6 distinct rings 
on the broad axis with 1 or 2 indistinct ones behind, and there are 
5 complete furrowed pleura? on the dependent lateral lobes not cor¬ 
responding with the axial rings, the pleural furrows extend hall 
the length of the pleura*. In these ehaiactcis C. Blumenbachi seems 
identical None of the specimens are of large size, the head-shields 
averaging only 8-10 mm in length and the pygidia about 10 mm. in 
breadth 

The specimen with the more elongate glabella has the following 
measurements :—Length of head-shield 10 mm.; length of glabella 
7 mm. , width of glabella at base 6 5 mm. ; width of glabella across 
frontal lobe 4’25 mm. 


1 Li ,anus aff. Macallumi Salter. 

There is one internal east of a somewhat crushed and distorted 
head-shield of a species of Hlcemis from Gudramer and an external 

» Reed, Girvan Tnlobitcs (Palceont. Soc ), Pt. 3,1800, p. 134, PI. XVII, fig. 13. 
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impression of part of the left side of another head-shield from the 
same locality. Both probably belong to the same species. The 
internal east has the front part broken and imperfect but shows 
more characters than the other The head-shield was apparently 
semicircular or semioval, and convex. The glabella is shod and 
broadly hour-glass-shaped, being contracted across the middle; in 
length it seems to have been about one-third that of the head- 
shield The axial furrows are concave out wauls, cuiving m strong¬ 
ly irom the base forwards and then bending outwaids to end about 
level with the front of the eyes, at the base ol the glabella thev 
seem to make an acute angle (45 u —GO 3 ) with the posterior margin 
of the head-shield. The fixed cheeks au* small and together with the 
large eve-lubes are decidedly swollen. The eye-lobes are situated 
at about then own length from the base of the head-shield. The 
faeiil sutures curve, strongly inwaids from the anterior lateral mar¬ 
gins to the eyes, the baekw r aid convexity being marked; behind 
the eyes they run outwards, but are not licie well exposed in the spe¬ 
cimens The axiil furrows have a small oval glandular expansion near 
their front ends, and where they meet the occipital furrow b ihiiid 
there is a deep pit. On the external impression of the betd-shield 
there is a series of 10-12 strong equidistant terrace-linos running 
concenlrio to the onteiioi margin A small median tubercle seems 
to be present near the base of the glabella. 


D mens ons 

Lrngth of Jirad-slii'Id it limit fiO mm. 

Width of ditto across ejes „ £0 mm 

Width of glabella nt base 40mm. 

Remarks .—The affinities of this species seems to be with mem¬ 
bers of the group Bumast us, especially with 1. Maralhmu Saif ei. 1 and 
/. barrmisis Murchison. 2 The course of the axial furrows, the shape of 
the glabella and the course of the facial sutures indicate this rela¬ 
tionship . and while the size and position of the eves more resemble 
the first mentioned species, the greater widlli and shortness of the 
glabella recall the second But in dealing with such a flushed and 
imperfect specimen as is available u precise comparison is out of 
the question. 


1 Salter, Mon. Bnt. Inlob p 210. PI XXVIII, lift I , PI XXX tign 2.3. 
» Ibid. p. 203, PI XXVTT, Hga 1-5 
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Encrinurus cf. puncatatus (Briinnich). 

There are two fragmentary pygidia and one free cheek from 
Gugaldar, and one free cheek and a body ring from Lutherwan in 
the collection which may be compared with Encrinurus punctatus. 
The pygidium is broadly triangular and seems relatively rather 
shorter than in E. punctatus ; the axis, however, has the usual shape; 
the first few axial rings (3 or more) are complete, but the others (of which 
only 8 or 9 can be counted, the tip being missing) are incomplete 
in the middle, leaving a bare smooth median space on which are 
situated a few median tubercles, the first one being on the 5th, the 
second on the 7th and the third one on the 10th ring in the best 
preserved specimen. Another smaller specimen shows about eight 
pleura* on the lateral lobes with the usual characters but the real 
number present is unknown. 

The free cheeks which may be associated with this pygidium 
have the ordinary shape of E. punctatus with the anterior process 
well seen ; the eye is elevated, rounded and conical with a contrac¬ 
tion at the base, and the rounded convex border is remarkable for 
bearing a row of especially prominent large pointed tubercles pro¬ 
jecting forward in the front. 

The thoracic ring so far as it is preserved exhibits no ^points of 
difference from E. punctatus. 

There is scarcely sufficiently known of this Kashmir form to state 
positively that it i3 identical with or only a variety of E. punctatus , 
but its characters so far as preserved show that it is closely com¬ 
parable with it. 


Pholidops implicata Sowerby ? 

One small fragment from Gudramer shows the characteristic shape 
and concentric lamellation of this small brachiopod, 1 but the interior 
is unknown. 

Orthts (Dalmanella) basalis Dalman, var. PL 9, figs. 6—9. 

Diagnosis .—Shell subcircular to subquadrate, bi convex to plano¬ 
convex ; cardinal angles rounded or obtuse; hinge line straight, 
less than width of shell. 


1 Davidson Mon. Brit. Brach. Ill, p. 80, PI. VIII. tigs. 13-17.: id. V. tiilur. Suppl. 
p. 216, PI. XVII, %. 48. 
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Pedicle valve gently convex, slightly keeled in posterior part: 
beak small, pointed, rising above hinge-line, a little swollen and 
incurved; hinge-area triangular, vertical, or steeply inclined. Teeth 
forming strong plates, half the length of muscle-scar. Muscle-scar about 
one quarter the length of valve, subcordate in shape, widest in front, 
slightly emarginate behind, clearly defined, prolonged at lateral 
angles into a pair of slightlv divergent straight narrow vascular 
grooves for less than half the length of shell. 

Brachial valve flattened, with weak median longitudinal depres¬ 
sion ; beak small, not incurved or prominent; hinge-area very nar¬ 
row or linear. Cardinal process not prominent, oval, weaklv grooved 
in centre; walls of dental sockets strongly thickened and produced 
into stout short crura; low ridge from base of cardinal process 
continued forwards between the two pairs of adductor muscles. 

Surface of valves covered with numerous fine subangular or 
rounded subequal jibs, numbering 80-100 on margins, curving slightlv 
back on each side to cardinal angles where they become finer and 
more closely set; ribs divide at one quarter and again at one-half 
or two-thirds their length and occasionally again at three-fourths; 
primary, secondary and tertiary ribs and interspaces of equal or 
subequal size on margin. Shell-substance finely punctate. 

Dimensions. 

Average* length 15 ram. 

„ width 17 „ 

Remarks. —This is bv far the most abundant species of brachiopod 
at the three localities. CSudrainer. Gugaldar and Luthenvan, groups 
of half a dozen to a dozen individuals frequently occurring close to¬ 
gether on the same block. It is piaetieally indistinguishable from the 
shell from Falfield referred by Davidson 1 to DalmanV species 0. 
basalts, as a comparison with a large series of specimens from Falfield 
proves. Davidson did not describe the interior of the pedicle valve, 
but according to his figure and to numerous examples of the shell in 
the Sedgwick Museum the muscular scar is identical, though the 
divergent vascular grooves from the lateral angles are not apparent. 

In this latter respect our Kashmir shell resembles the example 
of 0. canalis McCoy, from Kilbride, as figured by Davidson" and also 

1 Davidson, op. at. p. 217, PI. XXVII, figs. 10, 11. 

* Dttlman, Vet. Akad. Haiidl. 1827, p. Jl«, PI. II, fig. 5. 

3 Davidson, op. at. p. 211, PI. XXVIII, fig. 11 (cxcl. cot.). 
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0. lunata Sow. 1 The general characters ribbing, etc., of our shell 
precisely agree with those of 0 basalts from Falfield, and as there 
is a doubt whether Davidson's Falfield form is identical with Dal- 
man’s type, it is bettej to regard ours as a variety of this species 
for the above mentioned reasons 

Orthis (Dalmanella) eleuantula Dalman. 

The shells which I have referred to this cosmopolitan and 
somewhat variable species differ from those of O. basalis var. bv 
their more oval shape, by tin* greater convexity of the pedicle- 
valve and its more swollen incurved beak and higher hinge-area, 
by the brachial valve being sometimes depressed or slightly con¬ 
cave and never convex and by its median depression broadening 
towards the front and often bounded by low folds The ribs also 
aie less uniform in size, the intercalated ones being smaller, and 
there is no group of smaller ribs near *the lateral angles. The shell- 
substance also seems to be more coarsely punctate. Though frag¬ 
mentary specimens and internal casts are often difficult or impos¬ 
sible to distinguish, yet the sum total of differences is sufficient to 
separate the two forms specially, and the agreement of this 
type of shell with examples of 0. e Irtjanttila from Butish Silurian 
beds is veiy close. It occurs at Gudramcr, (Ingaldar and Lutherwan 
but is less abundant than 0. basalts vm and usually is smaller in size. 

Orthis (Dalmanella) ef. ceassa Lindstrom. 

There arc a few specimens of Orthis occurring at Gugaldar which 
seem separable from the variety of 0. basalis and to be comparable 
with 0. crassa Lindstrom, as defined by Davidson. 2 The shell is 
subcircular to transversely elliptical in outline and the brachial valve 
is more convex than in 0. basalis but lias a weak median longitu¬ 
dinal depression. The crura are also stouter than in 0. basalis and 
the cardinal process has a broader base. The musculaT area in the 
brachial valve is oval and rathe i more than one-third the length of 
the valve ; the posterior part is sunken and has raised edges, while 
the members of the posterior pair are separated by a broad low 
rounded ridge; the anterior pair of muscle scars is much fainter. 
The ribbing appears to agree with that described by Davidson in 

» Ibid. PI XXVIll, tigh g. 

1 Davidson, op. nt. j>. 2L‘I, PI. XXVII, figa, 17-JU. 
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0 . crassa and to be finer and closer than that in 0 . basalts var. 
A subraarginal internal thickening runs round the shell of the brachial 
valve. The pedicle-valve has not been positively recognised. The 
size of the shells varies from 12 to 15 mm in length. 

Orthis (Pleotorthis) cf. spitiensis Reed. 

Diagnosis. —Shell transverselv semi-elliptical , hinge-line straight, 
equal to or rather less than width of shell: cardinal angles obtuse. 
Pedicle-valve moderately convex; hinge-area triangular, of mode¬ 
rate height, steeply inclined, with large tuangular delthyrnim ; beak 
small, not swollen or prominent. Surface of valve with 12-18 strong 
coarse angular primary ribs, of equal or sub-equal size, arching a 
little outwards, and generally dividing into 2 or rarely 3 smaller 
similar ribs; occasionally 1 or 2 short ribs interpolated near margin. 
Interspaces angular, equal m size and depth to piiman libs. Ribs 
and interspaces crossed by strong regular equidistant, concentric 
lamellae. 

Dimensions. 

Length. .12—15 mm. 

Width . ••»•••• 11 „ 

Remarks. —This species is prohablv identical with that termed 
0. sjnhcnsis from Horizon 7 in Bpiti and Kanaur. 1 There are only 
three examples of this Kashmir shell and all occur on one block 
from (iudramer; only one is well preserved as an external irnpres 
sion of the pedicle-valve. The relations of 0. sfntiensis have been 
discussed in the memoir referred to. 

Orthis sowerbyana Davidson. PI. 9, figs. 10, 11. 

Diagnosis.— Shell biconvex, transversely semi-elliptical, widest 
along hinge-line. Hinge-line straight, equal to or slightly exceeding 
width of shell. Pedicle-valve rather more convex than brachial 
valve, somewhat flattened towards cardinal angles which are rectangular 
or slightly acute. Beak small (not w T ell preserved). Surface of valve 
furnished with 40-50 simple rounded regular ribs of equal size 
and separated by rounded interspaces of equal width; towards 
cardinal angles the ribs are more crowded and interspaces narrower 

1 Reed, Ordov. Silur. Foss. Gentr. Himalayas (Palctont. Itid.), p. 132, PJ. XIX, figs. 
3-11. (In tho press.) 
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and a few shorter smaller ribs arising at one-half to one-third the 
length of the primary ones are intercalated (occasionally one or 
more similar short ribs are intercalated in the median part of the 
shell); interspaces ornamented with fine concentric regular close 
striation. Brachial valve showing internal characters, dental sockets, 
cardinal process and muscle-scars as in 0. soiverbyana Davidson. 1 

Dimensions. 

Pedicle valve. Brachial valve. 

Length.+13 nun. 13 nun. 

Width.2I» „ 21 „ 

Remirks .—This form occurs at Gu drainer and is rare, only 3 
specimens having been recognised. It appears to be inseparable 
specifically from the Llandovery species 0. sowerbyana , but it lias 
not the smaller and shorter rib regularly interpolated between the 
primaries, as Davidson described. There is, however, considerable 
variation m the ribbing of 0. sowerbyana from the Llandovery of 
South Wales, as the examination of a large series of specimens 
shows. 


Orthis aff. Bouchardi Davidson. PI. 9, figs. 12, 13. 

There is an abundant small Orths -like shell which occurs at 
Gudramer, Gugaldar and Lutherwan. Its interior is not satisfac¬ 
torily known, but its external characters recall some species of 
Scentdium , though the hinge-area of the pedicle-valve is not so 
large as usual in that genus. The shell is tiansveiselv semi-ellipti¬ 
cal. the width being usually from one and a half to twice the 
length ; the hinge-line is straight and nearly equal to the width of 
the shell, the cardinal angles are rectangular or slightly obtuse. 
The pedicle-valve is strongly convex, slightly carinate, being most 
elevated down the median line; the beak is not much elevated or 
incurved, and the hinge-area e. of moderate size. In the interior 
the muscle-scar seems to be subquadrate, about one-third the length 
of the shell, and the dental plates to be sub-parallel. The brachial 
valve is flattened with the lateral portions slightly convex and the 
middle third occupied by a shallow rounded but well marked median 
depression which widens rapidly anteriorly; the break is very small 

1 Davidson, Mon. Bnt. Brack. Vol. Ill, p. 247, PI. XXXV, figs. 27, 28, 110, 31 
non 29). 
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and inconspicuous, scarcely rising at all above the hinge-line. There 
is no median internal septum ; the walls of the dental sockets are thick. 

The ribs are straight and radiating, but the lateral ones curve 
back a little towards the cardinal angles, particularly on each side 
of the sinus is the brachial valve. All the ribs are sub-angular to 
angular and rather coarse; there are usually about 15-20 primary 
ones of sub-equal size which divide into two or rarely three at about 
half or two-thirds their length, one branch usually remaining 
stronger than the others, or one or two short smaller ribs are in¬ 
tercalated near the margin. A concentric striation is often visible 
and the shell seems to be punctate. 

The absence of an internal median septum, etc., in the brachial 
valve prevents us ascribing this little shell to Scenidium Lewis'? 
or one of its varieties as its exterior suggests, and it must be placed 
in the genus Orths and is probably allied to 0. Bouchard i 
Davidson. 2 The interior of the brachial valve seems identical with 
that of the form described bv me 3 from Haverfordwest as allied 
to the latter species 

Triplecia insulakis Eiehwald. PI. 9, fig. 14. 

There is a good internal cast and external impression from Gudra- 
mer of a shell which may be referred without hesitation to Trip- 
leeta msulans. Its length is about 18 mm. and its width 27 mra. 
The; typical shape and smooth exterior with the fold on the brachial 
and sinus on the opposite valve are well seen, and though the folds 
bounding the sinus are rather sharper than usual, this seems due 
to distortion and compression in the rock. The cardinal process, 
crura, teeth, etc., so far as can be seen, are the same as in T. 
insularis. This species does not appear to range above the Upper 
Llandovery in England, nor docs the genus occur above the Clinton in 
America. Our shell much resembles the Girvan Upper Llandoverv 
form figured by Davidson. 4 

Strophomena antiquata Sowerby ? PI. 9, fig. 15. 

One imperfect internal cast of a pedicle-valve of a Strophomena 
from Gudramer may probably be referred to Str. attiiquata (Sow.). 6 

1 Davidson, op. cil. Ill, p. 208, PI. XXVI, figs. 4*0. 

* Davidson, op. at. Ill, p. 209, PI. XXVI, figs. 18-23. 

8 Reed, Oeologtcal Magazine, Dec. V, Vol. 2, 1905, p. 449, PI. XXIII, fig. 8. 

♦ Davidson, op. cil., Vol. V, Silur. 8uppl. p. 143, PI. VIII, fig. 18. 

6 Davidson, op. at. Vol. Ill, PI. XLIV, figs. 2-13 ( non figs. 21,22). 
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The shell is fuibquadrate, verv slightly convex; the hinge-line is 
lather less than the maximum width of the shell; the hinge-area 
is triangular, end uidi.-d with a small not meurved beak. The 
inusele-seai is as luoad as long, lounded. subpentagonal, rather 
deeply sunk, with the sides bounded by thin curved edges, and the 
posterior end not enclosed, the diductois aie sepaiated by a low 
median ridge The teeth are thin tiiangular plates continued an¬ 
teriorly round the musde-sear The ribbing resembles that found 
in the vanelv Mahmaa Davidson [op. nt. pi XLJV. figs. 10. 11). 
Our shell is about 15 min wide and II mm long. 


Plectav noxi n:,s tkaxnvkrs vun Dalman ? 

This species is represented hv a few broken internal easts and 
external impiessions from Ougddar in which we can recognise the 
characteristic musele—cars. suiface ornamentation and shape pf the 
shell; and the identification is hardly doubtful. 


Plect \MBONiTF.s ail pattllosa Reed. Ph 9, fig. 16. 

There is one small shell occurring at (Sndrarner which much re¬ 
sembles the Ravel loidwed spe» ies ot Plcihimlxnute# from the St. Mar¬ 
tin’s bed.'- d(‘scidied »>v ilic atithoi as /*/ papillns, i 1 In these Kash¬ 
mir specimens the did] is tr.insvei-'cK scmi-ellipth ah nearly twice as wide 
as long, with the cardinal angles nearly rectangular and not pro¬ 
duced nor acutely pointed , the cardinal line is straight and equal 
to the maximum width ol the shell The pedicle-valve is verv slight¬ 
ly and uniformly convex with a narrow triangular hinge-area and 
small inconspicuous beak, neither incurved nor swollen nor projecting. 
The brachial valve is flat. The surface of both valves is covered 
with closely set very fine straight radiating thread-like lines, of which 
generally every 4th or 5th one i rather stronger; and these stronger 
ones, mimbeiing 20-30 on each valve, alone seem continuous from 
the beak to the maigin. One mtciior of a pedicle-valve shows a pair 
of elongited narrow musde-scars dneiging from the be* k at about 60° ; 
the teeth are small and short and ti e inleiior of the shell is pustulate. 
The aveiagc length of our Kashmir shells is about 3 inm. and their width 
5’5 to 6 mm. 


1 Reed, Otological Muyuztne, Dee V, Vol J, iOUf>, p tol, PI. XXJI1, /ig-. J.1-i.». 
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Heed: Silurian Fossils from Kashmir. 

Lept.exa riiomijOIDalis Wilckens. 

Thi-> cosmopolitan species is represented bv a few pool but re¬ 
cognisable exani])les from (tud::imei and Luthciwan. and thev call 
for no particular remarks 

C*AMAROTG5CHIA NUCULA (SoWClbvj ? 

One external impression of a nearly peifeet brachial vaive of a 
small rhvnehonelloid from Gndramcr deserves special notice The 
shell is trnnsverselv elhptual or snbcireul.n in shape, measuring 
about 9mm long and 11 oi 12 in width, the surface is gently 
convex and there is a low median lold ((imposed of 3 prominent, 
sharply angular equal plications increasing gradually in height and 
size towards the front , the interspaces are angular and equal to 
the plications is size, and the sid'*s of the fold are steep and increase 
in height to the trout, 4-5 similar angular plica)iom, decreasing in 
size slightly to th* cardinal angles, compose the lateral portions 
of the shell and fine conccntnc strue c*oss ribs and interspaces 
alike. The lateral plications aie not appreciably curved outwards. 
The characters of tin* shell agree with llh {Cam.) nucula Sow. 1 
which varies somewhat, but has usually tour plications on the fold. 
An internal cast trom Gudramei of a but chin 1 valve, however, shows 
four plications on the told and the elvi.n'teiFtu short median septum, 
etc., of Rh nucula and I do not think then* need be anv hesita¬ 
tion in referring this Kashmir foim to 'Ins species 

CoXtTliDJl M ( I KnIOIITI (tSiWClbv) ' 

The impoilance ol the specimen on which this doubtful deter - 
millation is based di*]>ends on the tact that it is tin* only indication 
of anv other horizon than Llandovery and 1 hut then* is only one 
other specimen from the locality ” undei Margan Pass,” and this 
contains merely 0 basalts var The shell which may be compared 
with Conch. Knnjht * consists of a brachial valve somewhat broken 
and distorted but showing the close narrow fibbing of the surface, 
the characteristic outline and apparently the median septum but 

1 Davidson, oji. < il Vol 111, j> 181, PI XXIV, /in*» I-/ . ibid , Vol \, Silur. 

SuppI p 157, PI X, figs. 27-2!) 

s Davidson, op nt Vol III. |> 142, L’l XVI. figs. 1-3; PI XVII, figs. 1-10; PL 
XIX, fig. 3 
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the shell is so twisted out of shape that the septum scarcely seems 
to be in the middle. The ribs too are flatter and less angular than 
is usual in C. Knighti, but some American species of Conchidium 
have ribs like this Kashmir shell. Fragments of the other valve are 
preserved on the same hand-specimen in close association with the bra¬ 
chial valve, and one shows the umbonal region with part of the 
spondylium. 

The brachial valve must have measured 25-30 mm. in length, so 
far as its broken condition permits an estimation of its original 
size. 

Rhynchospira aft’. Bouchardi (Davidson)? 

There are two imperfect external impressions of a small subcir¬ 
cular or oval terebratuliform shell which seems referable to the 
genus Rhynchospira and may be allied to Rh. Bouchardi Davidson. 1 
The valve which is represented seems to be the pedicle one and is 
rather strongly convex with sloping shoulders meeting at the beak 
at about 75°-90°. A single median simple low rounded rib, twice 
as broad as the lateral ones, runs down the centre of the valve, 
and there are about 12 low rounded simple regular equal lateral 
ones on each side of it. The ribs are separated by narrower rounded 
grooves There are some very imperfect, easts of interiors, also 
from (judramer, but no details can be satisfactorily made out. It 
is possible that this shell belongs to the genus Zygospna. Our 
shell measures about 10-12 mm. in length. 

Atrypa margjnalik Dalinan, var. 

There is one imperfect external impression of the greater part of the 
pedicle-valve of a subcircular or subpentagonal shell about 27 mm. 
wide having the general shape, ribbing and prominent beak of 
Atrypa margmahs Dalm., but it differs in some details. Thus the 
sinus seems to have a small median fold in it and it is not so 
abruptly bounded by sharp edges; the fasciculate ribs are also as 
strong in the sinus as on the lateral portions of the shell, which is 
unusual. However, A. marginalis is a variable form, 2 and ours may 
possibly be a new variety. 

* -Davidson, op at Vol. Ill, p 127, PI. XII, figs. 20-30. 

1 Davidson, op. at. Vol 111, p. 133, PI XV, figs. 1, 2, Undstrdm, Fragments 
Bilunca, (1880), p. 22, l. XII, figs. 11*10. 
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Merista ? sp. 

Several imperfect internal casts and external impressions of a 
small subcircular meristoid shell occur in the collection from Gudra- 
mer and Gugaldar. The shell is biconvex with a small sharp in¬ 
curved beak to the pedicle-valve and traces of a false area on each 

side; the teeth are small, short and parallel and a short narrow 

triangular ‘ ‘ shoe-lifter ’ ’ process about one-third the length of the 

valve is also present. The brachial valve is rather less convex, 
and shows a median low rather thick septum extending about half 
the length of the valve. The exterior of the shell appears to be 
smooth. These small shells may belong to Merista and externally 
somewhat resemble those described by Lindstrom 1 as the young of 
Merisfella crnssa, Sowerbv. or the shell called Afhyris ? compressa 
Sowcrby, 8 but the true generic position and relations cannot be 

satisfactorily decided with such poor material as is available. 

Orthoceras of. tenuiannui.atum McCoy. PI. 9, figs. 17,17a. 

One internal cast of a species of Oithoceras occurs in the collec¬ 
tion from Gudramer; it measures about 90 mm. in length with a 
maximum diameter of about 22 mm. The shell is half imbedded 
in matrix and is somewhat, crushed. The rate of tapering is slow* 
being about 1 in 15. The shell is annulated regularly by equi¬ 
distant, rings, set. nearly at right angles or very slightly oblique to 
the axis, and numbering 7 or 8 m a distance equal to the diameter; 
the rings themselves are narrow, rounded or sub-angular and pro¬ 
minent, and the shallow concave interspaces between them are 
about three times as wide. A series of fine thread-like raised paral¬ 
lel lines of equal sixe run longitudinally down the shell at equal 
distances and number 3-4 in a millimeter. No cross-section is vis¬ 
ible, and the positions of the siphuncle and septa cannot be deter¬ 
mined. The species with which this shell may be especially com¬ 
pared is 0. tenuiannulatum McCoy 3 which Blake4 describes from the 
Upper Llandovery as well as the Ludlow beds. 

Cyrtoceras sp. 

A portion of a large Cyrtoceras-like shell from Gudramer is too 
imperfect and fragmentary for complete determination, for it only 

1 Lindstrom, Fragments Silurau (1880), p. 21, PI Xlll, tigs 4-8. 

* Davidson, op at 111, p. 122. PI. XII, tigs. Hi-18. 

8 McCoy., Syn Blit. Pnlaras. Foss. Woodw. Mus. (1831), p. 320, pi. 14, figs. 31-31a. 

♦ Blake, Mon. Brit,. Foss. Cephal., (1882), p. 88, PI. V. tigs. <J, 9a. 
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consists of three earner® and the siphuncle i< not seen, nor is the 
curvature determinable The shell is elliptical in section, the ratio 
of the axes being about *2:1, and the rate of increase in the longer 
diameter of the shell appears to be about 2 in 5 or 6, but the 
specimen is somewhat distorted by pressure, so that precise mea¬ 
surements cannot be obtained The septa are simple and not un¬ 
dulated. but lie slightly oblique to the axis of the portion preserved 
and become rjthei wider apart on the outer periphery; thus, on 
the outer periphery the tlire'e camera! seem to occupy a space of 
about 20 mm., but on the inner curve onlv about 11 mm The 
dimensions of the specimen are as follows •—longer diuindci at up¬ 
per end about 70 mm . shorter diameter about 40 mm There are 
several British species to which this species seems allied in one 
inspect or another, but it is too imperfectly known lor anv useful 
comparison 


IV.— Age and correlation of the beds 

The series of fossils from Gudramer, Gugaldar and Lutherwan agree 
in so many particulars and include so many species in common 
that it seems practically certain that the beds at these three locali¬ 
ties from which the fossils were collected are on the same stratigra- 
phical horizon The faunas arc practically identical in composition, and 
the state of preser\ation of the organisms and the petrological 
characters of the rocks agree most closely. 

With regard to the age of this fauna, the evidence points to¬ 
wards the base of the Silurian, and it may be referred to some 
part of the Llandovery with considerable assurance. The presence 
of species allied to or identical with Trvplecia iwiilam, Orths soirer- 
byaiM, Plectambomles papillosa, Ltndstrcemm bina and the affinities of 
Acidaspts kashuirica indicate a Llandovery rather than Wenlock age, 
while Camorotujchiu nucula ami Orthoceras tenuiannulaimu are Lland¬ 
overy as w r ell as Ludlow species. Indeed it may be remarked thac 
there is a suggestive resemblance in the group of brachiopods to 
those found at the very base of the Silurian in the Haverfordwest 
district. 1 But on the other hand Upper Llandovery types of trilo- 
hites are represented by the species of llloenus and Acidaspis, We 
cannot fail to note the absence ol Pentameriads, though whether this 


1 Reed and Cantnll., Geological Magazine, Dec. V, Vol. IV, 1907, p. 535, 
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is real or apparent in the composition of the fauna is uncertain. 
As to affinities with Wenlock o«' higher beds there is no very con¬ 
vincing evidence, if we omit the long-ranging species; the absence 
of all the typical corals, crinoids and trilobitcs as well as of many 
of the characteristic brachiopods make a refeience to a Wenlock 
horizon improbable. The variety of 0. hasalis, and the supposed 
Wilsonia and RJn/nrhospira are the only suggestions of post-Lland¬ 
overy age. It is unlikely that we should be able to correlate with 
minute precision this Kashmir fossiliferous horizon with the far- 
distant shallow-water series in England ; but we may go so far as 
to state that it may be referred with every probability to the Lland¬ 
overy, using the term in a comprehensive sense. 

The other locality in Kashmir which has yielded Silurian fossils is 
that “ under Margan Pass,” but the specimens are very few ami 
poor. If the fossil referred with hesitation to Conchnhmn lcnujhti is 
rightly determined an age coriesponding with the Aymestry Lime¬ 
stone seems to be indicated. 


EXPLANATION OF PLATE. 

PLATE 9. 

Fro. 1 .—Acidaspis kushminca sp. now Pygidium, (interior) x5. (ludramei. 

Via 2. - „ Middle-shield x5. (J ugaldar. 

Flo. 8.— „ „ Flee cheek, (intenoi) X5. (ludrnmei. 

Fill. 4.— Culymene ct. lilumcnharhi (Bioii}'.) Portion ot middle-shield, (interior) 

x3. Lilt hern an. 

Fia. 5.— ,, Pygidmm xfi. (lupnldar. 

Fro. 6.— Orthis (Dalmunella) hasalis (Palm.) var. Pedicle-valve (internal x2. 

(imhanier. 

Fio. 7.— Ditto. Ditto. x2. (lupaldar. 

Fro. 8.—Ditto. Cardinal poition of brachial valve (internal east) x3. (ludia- 
mer. 

Fm. 9.- Ditto Pedicle-valve (impression ot exterior) x 2. Luthenvan. 

Fio. 10 .—Orthis snnrrhijana, Dav. Biaehial valve (internal cast)/2. (In* 

drainer. 

Fio. II.— Ditto. Impression ot part of extenor of valve x2. (ludramer. 

Fig. 12. —Orthis nff. JJouchardi, Dav. Pedicle-valve (internal cast) x4. Cludra- 

mer. 

Fia. 13.—Ditto. Brachial valve (internal cast)/4. (lupaldar. 

Fio. 14. — Tripleciu tnsuliris (Fiohw.) Pedicle-valve x 1J. (ludramer. 

Fia. 15.— Strophomena antiquuta (Sow.)? Pedicle-valve (internal cast)/2. 
Ludramer. 

Fro. 16.— PlccUtmbonites aff. jiapillosa, Reed. Pedicle-valve (impression of exterior) 
x5. (ludramer. 

Fio. 17.— Orthoccras cf. teniiiannvlatum, McCoy x 1J. (ludramer. 

Fio. 17(a).—Ditto. Portion of surface of same specimen x5. 


D 
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Note on Specimens of Blodite 1 from the Salt 
Range. By Cyril Fox, B.Sc., F.G.S., 

Assistant Superintendent, Geological Survey of India. 
(With Plate 10.) 

rflHESE specimens were obtained from the Mayo Salt Mines, 2 3 
1 Khewra, Salt Range, Punjab, having been presented to 

the Director of the Geological Survev bv Messrs. Lv'on and Reid of 
the Northern India Salt Revenue Department, and consist of bright 
red masses of closely aggregated crystals of a flattish elongated 
habit. The mineral is almost colourless and transparent in itself 
and, but for the red inclusions of ferric oxide which give it its 
brick colour, it is completely soluble in distilled water. Its com¬ 
position as determined in the Geological Survey laboratory by the 
late Mr. Blyth is that of a hydrous sulphate of sodium and mag¬ 
nesium plus a small quantity of chlorine. 

Some of Dr. Wurth’s specimens from the same locality were 
examined by Mallet 1 who finds the composition of the blodite to 
be— 


MgO 

NaaO 

.SO ;) 

H>0 

NaCl 


11.97 por oent. 

18.53 

99 

47.82 

99 

21.54 

99 

0.07 

9t 


with a small unweighablc quantity of lime and some material which 
is insoluble in water. Mallet appears to lean towaids an interaction 
between Epsom salt and common salt (:- -2(MgSO t , 7H a O)-j-2NaCl 
=MgSO t , Na 2 S0 t , 4M 2 0 + MgCl 2 , 6H 2 0-f4H 2 0), as the probable 
sources and method of origin of the blodite in the kainite zones 


1 Also known as Warthitc, Simony c.., and Astrakamtc ; Diet, of Names of Minerals, 

Chester, pp. 22, 34, and 250; Tucherniok's Mm. uwl Petrogra. Mitth., XXII, (1903); 
Deutschlands Kahbergbau, (1907); Obersichl der Min. Petro, u. Gool- Kalisalz-Lager- 
s tat ten ; Dana’s System of Mineralogy, p. 946. ; 

2 Mem. Oeol. Suir. India, XIV, pp. 28 and 285, 

3 Mineral Mag., XI, (1879). 
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of the salt stratum. 1 It would appear possible that the impurities 
found in the analysis were, in all probability, carried bv the under¬ 
ground waters which had leached out the blddite and deposited it 
in the fissures traversing the bods; the ferric oxide coming from 
the marls and the chlorine (as NaCl) from the wall of rock salt- 
on which the crystals grew. 

Quenstedt, Schimper, and Mallet have each made a crystal¬ 
lographic examination of blddite from the Mavo Mines and their 
determination of ‘ ‘ faces ’ ’ is summarized in fig. 1 (a hitherto 
unpublished drawing by Mallet). The new specimens are much 
simpler in general habit, but from one or other of the crystals 
practically all the forms depicted in fig. J have been noted, and 
although the faces ^ (130), a( 310), and / (144) do not occur on 
them they exhibit the face t (311), I think for the first time on 
crystals of blddite from the Salt Range. The following is a list of 
tho faces which have been observed on these new crystals:— 


a (100), 

'P (in), 

b (010), 

? (201), 

c (001), 

« (211), 

d (Oil), 

t (311), 

e (021), 

« (111), 

m (110), 

* (121), 

n (210). 

y (221), 

o (121), 

7 (120). 


Among the smaller crystals there appear to be two types of 
habit, one similar to fig. 2 and the other like that shown in fig. 
3; the latter type is somewhat turbid in appearance and evidently 
grows to the larger size. As a whole the crystals are very fine 
and clean-cut, and much resemble those of Dr. Wart-h’s from the 
same mine preserved in the Geological Museum in Calcutta 2 ; they 
are red in colour through inclusions, larger in size, some quite 3| inches 
in length, and show as many forms of face, and have a habit 
almost identical with the colourless crystals already in the Museum. 
Compare figs. 1 and 2, also those depicted in Groth’s Chemische, 
Krystallographie II, p. 505, and that accompanying von Rath’s 
paper. 8 

1 Bata of Geo-Chemistry, U. S. Geol. Surv., Bui. 330, pp. 176 9. 

* Mineral Section, Show Case No 30. 

8 Poggend. Annal., pp. 686, CXLIV, (1871). 
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On days when the air is highly charged with moisture the 

crystals soon become coated with moisture when removed from the 
drying jar, though they dry quietly under an electric fan unless 

the air is almost saturated. Owing to their deliquescent nature 

the specimens are apt to become dull in damp weather and the 

edges and angles to lose their sharpness. 

A faint pitting in broken lines parallel to the vertical axis is 
noticeable on those prism faces which have become dull. If 
etched, the corroding action of the acid or water is quite easily 
seen under the microscope, while if simply observed with an or¬ 
dinary pocket lens the more deeply etched portions present an 

appearance much like the columnar structure of basalt. 

Except for three very rough fractures parallel to the ortho- 

pinacoid, all the fractures observed are conchoidal. Other than 
rock-salt no associated mineral is present with the blodite. 

EXPLANATION OF PLATE. 

PLATE 10. 

EiO. 1.—Blodilo from the Salt Range (drawing by F. R. Mallet.) 

Fig. 2.— Ditto. 

Fio. 3.— Ditto, 
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Report on certain Gold-bearing Deposits of 
Mono Long, Hsipaw State, Northern Shan 
States, Burma. By J. Coggin Brown, M.SC., 
F.G.S., Assoc. MI. ME., Assistant Superintendent, 
Geological Survey of India. (With Plates n to 13.) 

INTRODUCTION. 

T HE Mong Long sub-Statc forms the north-western part of Hsipaw 
proper and is hounded on the north and west by the Ruby 
Mines and Mandalay divisions, respectively. The greater part of 
the country comprised within its boundaries consists of lofty groups 
of lulls which often attain heights of 4,000 or 0,000 feet above 
the level of the sea, and rising abruptly from the plateau overlook 
the flatter and Jess elevated regions to the south. r Jhe portion 
of the hilly country to which this report particularly refeis, is veiv 
deeply dissected by the complex drainage system of the upper 
wateis of the Nam-pai which eventually becomes the Chaung- 
Magyi and flows into the lirawaddy. some twenty miles north of 
Mandalay. Extensive denudation is chaiacteristic of the, district 
and even the smallest tributary streams have excavated deep and 
narrow valleys generally possessing almost precipitous sides. 

General Geology of Mong Long. 

The researches of La Touche have already shown that a broad 
belt of mica schists occupies the vallov of the Nam-pai, to the 
south of the gneissic area of the Ruby Mines division, and in 
which the town of Mong L ng, the capital of the sub-State, is 
situated. The rock consists of a rather fine grained biotite schist, 
but outcrops are difficult to find, “ and all that can be seen in 
the few exposures visible along the paths are patches of micaceous 
clay in which the original foliation planes are marked by splashes 
and lines of bright scarlet, resulting from the oxidation of the 
iron in the rock.” 1 These mica schists are very often traversed 
by quartz veins of various dimensions. Proceeding southwards 

1 “Geology of the Noithcrn Khan States,” by T H. 11 La Touche (in the proas). 
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from the Nam-pai valley towards the Shan plateau, the mica 
schists give place to a series of quartzites, greywackes, slates, pliyl- 
litic shales, and sandstones which belong to the Chaung-Magyi 
senes. There is no definite boundary between this series and the 
mica schists and one type of rock appears to pass into the other. 
Rocks of the Chaung-Magyi series make up the whole of the area 
under description, the prevalent types being hard greyish and 
brownish quartzites, and fine-grained, dark greenish-grey, chloritic 
slates. The general strike is N.-N.-YV—S.-S.-E., and the strata are 
greatly contorted. The Chaung-Magn rocks form the floor on 
which the succeeding fossiliferous formations of the Northern Shan 
States have been deposited; they are of pre-Cambrian age and may 
correspond with the Hu-t’o system of Central and Western China. 
The country is exceedingly broken, and consists of numberless 
narrow valleys, separated by high, steep-sided ridges, which are 
always covered from top to bottom with almost impenetrable 
jungle ; so that the only way of making anv examination is to wade along 
the stream beds,—though even here a path has often to be 
hacked through the thick growth,—or to follow the narrow paths 
which occasionally proceed along the knife-edged spurs from one 
remote village to another. 

Area Examined. 

The particular part of the Mbng Long sub-State which it was 
my dut\ to examine is situated in the l J azi township about long. 

30' and between hits 22° 38' and 22° 42'. Over this area 

a license to prospect for gold has been granted to the Sawbwa of 

llsipaw The surve) pillar marked 4.223 is at the top of the area, 

which is bounded on the east by the Ilwe-gna-sang chaung as far 
as its junction with the Nam-e-wa; on the south by the Nam-e-wa; 
on the west from the junction of the llwe-hkam-long with the 
Nam-e-wa, along the valley to pillar 4,223 ; on the north by a line 
from the survey pillar to t> e Ilwe-gna-sang chaung. Small amounts 
of gold have been washed in u desultory fashion from the alluvial 
gravels of these and neighbouring streams for a great number of 
years by both Burmese and Shans. 

Description of Route to Hwe-gna-sang. 

Marching N.-N.-W. from ffsumhsai, a station 22 miles beyond 
Maymyo on the Shan States bianch of the Burma Railways, in the 
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direction of Kalagwe, long. 96° 33', lat. 22° 31', approximately, 
a perfect example of the true “ plateau ” type of country of the 
Northern Shan States is crossed. As far as the eye can reach, flat 
uplands modified here and there by gentle undulations, with smooth 
rounded outlines are seen. Thick growths of coarse grasses and 
the common bracken fern (PVris Aqwhna), form a general covering, 
but patches of scattered trees or open scrub jungle are by no 
means uncommon. The soil is of a dull Indian-red tint and water 
is very scarce, owing doubtless to underground circulation. Ex¬ 
posures of the plateau limestone are few and far between, and when 
seen, either outcrop in jagged hummocks which rise a few feet 
above the general level of the surrounding country, or occur near 
the waterholes where percolation and seepage have removed the 
superincumbent soil anil exposed the surface of the rock below. 

From Kalagwe the route continues for some four miles in a N.-W. 
direction across similar plateau country in which outcrops become 
more frequent than before, and are seen to consist of the usual 
type of greyish limestone in a profoundly brecciated condition. This 
persists to one and-a-half miles N.-N.-W. «>1 Nahka, when just 
before the dialing Kaung stream is reached, and on the steep bank 
oi a small tnbutary, typical Naungkangyi marls of yellowish, 
reddish and reddish-brown shades are found outcropping. A search 
soon reveals the presence of small crinoid stems, and the jumble 
of fragmentary and indeterminable remains of tnlobites. cystideans, 
and brachiopods, so characteristic of this Ordovician series. In the 
bed of the stream, hard greyish-blue limestones are found, re¬ 
presenting the unaltered Naungkangyi strata. Before the dialing 
Kaung is reached, small exjiosures of Plateau Limestone are again 
met with. These arc little outliers which lie uuconformably on 
the older rocks beneath, for on crossing the stream and ascending 
the hill on the other side, Naungkangyi marls of similar type con¬ 
tinue, and at an elevation of 2,900 feet above sea level contain a 
thin band of hard greyish-blue limestone with thin, irregul'ar, yel¬ 
lowish-brown joint planes and patches in which sections of brachio- 
pocl shells can be made out. There is a slight descent in the 
surface of the plateau between Kalagwe with an elevation of 3,200 
feet, and the Kaung dialing at 2,500. From this point the hills 
bordering the plateau abruptly rise, the tiack keeping on a spur 
between two side tributary valleys evenly dad with open forest 
growth. Beyond the Naungkang>i beds, the Cliaung Magyi rocks 
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arc found, and continue light through the defined area. They 
usually occur as grey, greyish-white and brownish quartzites, dis¬ 
coloured mudstones, bleached purple slates, greenish phylhtic slates 
and finely banded, hard, schistose shales of various colours. They 
form very steep hill sides covered with small fragments of the 
harder strata. The quartzites weather into sharp, angular blocks, 
but on the whole, exposures are poor up to the top of the range 
which is reached at 3,800 feet. From this point there is a wind¬ 
ing and very steep descent to the Nam-e-wa, (2,350 feet), on which 
soft, discoloured schistose-slates of various shades of grey, bull’ and 
greyish-blue are seen a few times, often with red ferruginous stains. 
Their general strike appears to be N.-N.-W.—S.-S.-E. and they often con¬ 
tain tmy empty squares left by decomposed pyrites crystals. Thin 
veinlets and disconnected stringers of quartz are common everywhere, 
and small veins of milk-white quartz up to one and-a-half feet across 
are occasionally found. 

Mode of Occurrence of the Gold. 

The i"gold from the Hwe-gna-sang and its tributary streams 
occurs in thin lamina 1 and scales, generally rough and somewhat 
elongated with rounded edges. Flattened pieces over £ inch in 
length have been obtained but the vast majority of the scales 
range from to g inch along their greatest length. A certain 
proportion of a bulk sample consists of smaller rounded grains, but 
very fine and “ float ” gold is absent. Associated with these arc 
a number of grains, which bear no appearance of flattening, which 
have a very irregular surface and are generally of a darker colour 
than the flattened scales. These are regarded as “ultra” nug¬ 
gets which have not been carried far from their matrix in compari¬ 
son with the rest of the gold, and are consequently not worn. 
Very rarely small particles of gold were found adhering to quartz,— 
which led to the testing of the veins which were found. Spinels, 
garnets and magnetite are the principal constituent minerals of the 
concentrates after treatment of the gravel for the gold. Several 
small rounded “ nuggets ” with a very irregulai pitted surface have 
been obtained from the Hwe-gna-sang gravels, ranging up to f inch 
long by \ inch broad bv inch in thickness approximately. Al¬ 
though there can be no doubt that a certain small proportion of 
the gold has been derived from auriferous quartz reefs of the 
Chaung Magyi rocks outcropping in the area drained by the streams, 
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yet the physical condition of by far the greater part of it, together 
with the negative results of the assays of the few reefs which were 
sampled, seems to point to its derivation from the quartzitie and 
schistose rocks themselves, whence it was probably introduced 
during the time of their deposition from some outside source,—per¬ 
chance from the great area of crystalline rocks to the north. Gold 
is found in most of the streams which dram the Chaung-Magyi 
rocks of this region of llsipaw and which make up the greater parts 
of Sheets 240 and 286 Burma Survey. It is interesting to note 
that La Touche has proved that the alluvial gold of the Loi Twang 
region of the Northern Shan State originates from a series of sand¬ 
stones which are found below the Naungkaug>i beds of that 
area. 1 A very similar occurrence has been observed by myself in 
the Yunnan Province of Western China where gold is won from 
nicks which have probably the same age. The gold of the Namma 
alluvials may also be cited as a further instance of the same kind. 
In view of those facts, the attention of prospectors may be drawn 
to other streams which drain areas made up of the same rocks, 
which have not yet received the attention they deserve. 

Shan Methods of Obtaining Gold. 

After extracting the gravel fiom narrow pits sunk into the 
terraces in any places which appear likely to yield well, the 
8 ha ns obtain the gold by a system of panning in a batea, in the 
manipulation of which they obtain remarkable skill. The batea 
itself is usually about 1 foot 8 or 9 inches in diameter, cut out of 
a solid piece of cedar and shaped to form a very depressed cone, 
after the fashion of the Mexican pan. After drying, the wood is 
lacquered with a jet black varnish which gives a perfectly smooth 
surface on which the gold is easily observed. Recently a modified 
form of “ cradle ” or “ rocker ” has been introduced to expedite 
the ordinary method of panning. Two branches bearing a V at 
their upper ends are driven into the ground about 3 feet a part 
and 4| feet above the surface. To the middle of another branch 
laid across the V’s a lattice-work bamboo basket holding about | 
of a cubic foot of gravel is tied. The gold-saving table is placed 

1 “Report on the Cold-bearing Deposits of Loi 'I wring, Shun State , Burma. By 
T. D. La Touche, B.A , F.U.H. ltrcorda O‘eo'. Surv. India, Vol XXXV, Part 2, 1907, 
pago 104. 
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under the basket and is arranged so as to catch anything which 
comes through. It varies from 1 to 2| feet in breadth but is 
always 4 feet or more in length. The first 6 inches are smooth, 
and the rest o f the table is riffled by alternate straight cuts, 
| inch in breadth and \ inch in depth with corresponding projections. 
The table is given sufficient slope to cause the stream of water 
used to carry away most of the lighter washed material. The 
whole apparatus is usually set up in the shallows at the edge of a 
stream, where the auriferous gravel is loaded into the basket, which 
is kept gently rocking while a stream of water from a scoop is 
allowed to flow over it. The smaller pebbles and sand go through 
on to the table which is now and then washed down directly, and 
the larger stones thrown away. The operation is repeated until 
8 or 10 cubic feet have been washed, when the contents of the 
riffles are carefully transferred to a batea and panned in the usual 
wav. With a gravel free from clay and containing no fine gold 
this method appears to be faiily elTective in recovering the precious 
metal, but its capacity is only about 1 cubic yard of gravel per 
man. per day ; without reckoning the labour employed in digging 
out the pay dirt and keeping the pit drained, it cannot be re¬ 
garded as a very economical device. The machine is not a Shan 
invention, but a foreign introduction, for I have seen a very similar 
apparatus m use on the upper parts of the Yang-tze-ehiang on the 
borders of Yunnan and Szu-chuan. All the sampling which I 
undertook was carried on by pits from which measured quantities 
of gravel were extracted and washed under my personal super¬ 
vision. This was the only available method, though open to objection 
in some cases owing to the amount of water in the gravels. At the 
same time I believe the results are accurate enough to warrant the 
conclusions which I have drawn. 


Results o! Assays. 

The results of the examination of the concentrates in the labo¬ 
ratory of the Geological Survey of India in Calcutta have proved to 
be very disappointing in vuw of the reported quantities of gold 
obtained by the Shan worker I am inclined to believe that they 
know, after long years of wwk, where the rich streaks of pay dirt 
arc likely to exist in the mam mass of gravel and are so able to 
collect comparatively large amounts of coarse gold at the expense 
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of a minimum amount of labour. The average gold content of the 
gravels is given in the table at the end of this report. Even if the 
gold content had been much higher than it actually is, ) should not 
have been able to recommend large-scale modern exploitation, owing 
to the smallness and patchy nature of the gold-bearing ground. 

STREAMS EXAMINED. 

The Hwe-som-kuan . 1 

This stream, which only has a length of 2 or 3 miles, is a tri¬ 
butary of the Hwe-hkam-long and rises from a small side valley 
in the main ridge of the concession about 1] miles to the south of 
Loi sar (A 1,223). It flows in a general S.-S.-W. direction to join the 
Hwe-hkam-long about § of a mile above the junction of the latter 
stream with the Nam-e-wa. From the village of Hto-hei, a steep 
track runs down into the valley of the Hwe-som-kuan to the S.-W. 
The stream is merely a shallow mountain torrent which has eroded 
a narrow V-shapcd valley for itself, cutting across the strike of the 
strata. At the tune of my visit it contained very little water. 
Geological observations were considerably hampered by the thick 
jungle which fills the whole valley and cannot be penetrated with¬ 
out cutting a path. Thin deposits of gravel of very limited extent 
appear to have been deposited by the flood stream m places where 
the bed rock has allowed the accumulation to take place, but these 
are buried as a rule under a great deal of scree material from the 
steep sides of the valley and under thick soil. Again, these gravel 
patches have been very extensively worked in ancient times and 
wherever they exist numerous old pits bear silent testimony to the 
energy with which they have been exploited. 

Under my direction, three pits were sunk m places which did 
not appear to have been much disturbed. No. 1 passed through 8 
feet of wet earth, containing large angular rock fragments, without 
reaching gravel, but the influx of water at this depth became so 
great that further excavation was impossible. Nos. 2 and 3 
reached gravel, with a thickness of 2 and 3 feet, at (5 and 4 feet, 
respectively. The former yielded a trace of gold per cubic yard 
and the latter contained no gold. 

i “ Som-Kuan ” (*han) is th<* name of a small shmli common throughout the Shan 
tules, lh" leaves of which an* pioparcd and eaten b\ the jicuph, us a sour condiment- 
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Other gravel patches in this ravine might yield better results 
blit I hardly believe that extensive prospecting is warranted here. 
Large masses of quartz were seen in places, which, doubtless, come 
from a vein or veins somewhere in the locality, but exploring for 
quartz reefs under the thick jungle and soil-cover would be very 
expensive work. 

The Hwe-pung . 1 

This stream rises m or near Loi sar (A4,223), and flowing at 
first S.-S.-E. and then E.-S.-E., with a length of course of about 
2 miles, joins the llwe-nn-pang to become the principal feeder of 
the IIwe-gna-sang. It is a larger and faster flowing stream than 
the Hwe-som-kuan and has a broader and better marked valley, 
though as usual this is overgrown with dense jungle. The bed 
rock is exposed most of the way along the valley, but here and 
there patches of gravel of no great extent are to be found. There 
evidence here, as in some of the other streams, of a former higher 
depositing level, for many of the ant lent pits are sunk into shallow 
deposits high above the level ol the present stream, but jungle 
growth is so thick that it is almost impossible to tell how 
much of these aie true alluvial deposits and how much may have 
been formed by scree and the debris of denudation from the sur¬ 
rounding hill sides. These patches of gravel have been worked over 

exceedingly well m ancient times, and old pits abound wherever 

gravel exists. The stream is a transverse one and the rocks ex¬ 
posed in its bed are of a sandier nature than usual. A small pit 
in the bed of the present stream had recently been opened and 

displaved a section ol 2 feet of soil with over 0 feet of gravel 

full of lug stones The gravel yielded 7 , «>78 grains of gold per 
cubic yard, but the deposit was of very limited extent, being a 
mere pocket in the surrounding rock. 

The Hwe-hkam-long . 2 

This stream uses on the western flanks of Loi sar and flows in 
an approximately southerly direction to join the Nam-e-wa. It 
has a well marked but thickly jungle-covered valley, and its lower 
reaches contain numbers of old pits sunk into a shallow gravel de¬ 
posit above the present level of the stream, which is about the same 

1 Hwr-pung (>Sha»j--“ Valley of bees.” 

4 Hwe-hkam-long (Sh«ui) = “ limit golden valley.” 
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size as the Hwe-pung. It is noteworthy that there are no pits above 
its junction with the Hwe-po-la. The gravel deposits are of very 
limited extent and shallow. No prospecting was done on them. 

The Hwe-mi-pang, Hwe-unwia and Hwe-hin-tap. 

These streams are small mountain torrents and, according to the 
few Shanized Palaungs who are the sole inhabitants of this neigh¬ 
bourhood, contain neither gravel deposits nor old workings and were 
not therefore visited. 


The Hwe-gna-sang . 1 

This stream contains the most extensive and richest gravels of 
the area examined. It does not contain a large volume of water 
and, for a certain part of its course, it flows through a narrow gorge 
with high rock-bound sides, but above and below this are more 
open places where deposition has taken place. Above Kung-to 

the l£wc-gna-sang divides into two stiearns:— 

(«), the Hwe-pung rising m or near Loi sar (A 4.223), and 

flowing S.-S.-E. and thenE.-S-E to W'hcre it joins,— 

(h), the Hwe-mi-pang coming from the north, length of course 
about 11 miles, and,— 

(r), the Hwe-um-na, flowing at first west and then S-W. and 
joining the other two streams (nr) and (/>), just below 

their confluence, after it lias ilsell been joined bv the 
llwe-ma-chi-nu from the S.-E. The highest gravel area 
which 1 examined is situated at Kung-wo, and is some 
tw T o miles as the crow flies, though nearer 4 by the 
stream, from the Sawbwa’s eamp at Jlwe-gna-sang. Here 
in a small enibaunent of the main valley, surrounded 

on all sides by high foiest-coveied spurs, about 11 acres 
of gold-bearing gravel umW an average of G feet of over¬ 
burden exist, with possibly half as much again under 
scree and terrace overburden from 20 to 35 feet thick. 
Small amounts of gold are said to have been obtained 
from thin bands in this upper terrace formation. A 
considerable amount of washing with the “ cradle, ” 
I have described in a previous paragraph, has boon 
carried on here and a long trench has been cut exposing 


1 Jlwe-gna-sang (Shan) -“ Valley of the Elephant’s lu^k.” 
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the gravel for about 100 yards. This showed the fol- 
ing section^— 

2 feet soil. 

4 feot upper earthy gravel with sand. 

4 feet lower coarse gravel. 

The bottom layer alone contained the gold which m my own tests 
averaged as high as 9*687 grains per cubic yard. Quartz boulders 
of very large dimensions were common, but water was not trouble¬ 
some. Future operations have been complicated owing to the 
overburden from the present workings having been banked up on 
unworked ground. 

The largest areas of gravel were found between the lower end 
of the gorge and the junction of the Hwe-gna-sang with the Nam- 
e-wa. The valley opens out a little just below the gorge, and here 
3 acres of gravel were found beneath an overburden from 5 to 6 
feet thick. 

Two pita were sunk in this deposit, the sections exposed being 
as follows:— 

Pit No. 1— 

3 feet soil. 

If feet clay. 

I foot fine gravel with some carbonaceous matter. 

6 feet coarse gravel, containing large boulders. 

The upper gravel yielded 2*442 grains of gold per cubic yard, and 
the lower gravel 3*424 grains per cubic vard. 

Pit No. 2 — 

2 feet soil. 

1 foot upper brackish gravel. 

6 feet lower coarse gravel with some clay. 

One cubic yard of the upper gravel was found to contain 1*302 
grains of gold, and a similar amount of the lower gravel yielded 
5*324 grains of gold. In bo*h pits the bed r >ck was encountered 
and found to be a soft decomposed blue phyllite. The greater part 
of this area is under dense grass jungle. 

This upper area is separated from the lower one, winch I desig¬ 
nate the Hwe-gna-sang camp deposit, by a narrowing of the main 
valley. Gravel appears to exist in an irregular thin deposit on one 
gj^e of the stream, but it is under overburden from 14 to SJO 
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feet thick, and is therefore not considered worth working by the 
Shans. The Hwc-gna-sang camp area is met with where the valley 
broadens out again, and contains the largest gravel deposit of the 
district, covering about 6.J acres approximately. The plan attached 
to this report shows the disposition of some of the pits which have 
been recently opened up. 

Pit No. 1 showed — 

5 feet sod. 

4 feet gravel. 

The bed rock was reached, but a considerable influx of water 
necessitated the use of a bamboo pump, the pit being situated at 
the stream level. The gravel contained a larger number of pebbles 
than usual and one very large quartz boulder was encountered. 
One cubic yard of this grav'd contained ‘452 grains of gold, 

Pit No. 2— 

4 feet soil. 

1J leet upper gravel. 

2 feet soft bluish sandy mud. 

The influx of water then became so great that further excavation 
could not be carried on. 

One cubic yard of the upper gravel gave 2*76 grains of gold, 
and a cubic foot of the sandy mud when washed yielded three fine 
colours. 

Pit No. 3— 

3 feet soil. 

3 feet upper gravel with clay. 

3 feet lower gravel with many large stones. 

The influx of water was not great in this pit and the bed rock 
was met with- One cubic vard of the gravel contains 2*804 grains 
of gold. 

Pit No. 4— 

51 feet soil. 

4 feet upper gravel. 

Further work was prevented by water. One cubic yard of the 
upper gravel gave 3 - 924 grains of gold. 

Pit No. 5— 

3| feet soil 

2| feet gravel with numerous quartz boulders. 
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One cubic yard of the upper gravel yielded 7'635 grains of gold. 
Pits Nos. 6 and 7 — 

These pits vvere close together and showed the same section :— 
2 feet soil. 

3| feet gravel with large stones and clay bands. 

An unusually large quantity of iron ores was found in the con¬ 
centrate, but the gold content only averaged T603 grains. The 
lower parts of the gravel deposit seemed to be absent in these pits, 
the bed rock here as elsewhere being the same soft, decomposed 
chloritic slate, with an occasional well marked phyllitic structure. 

Between the head of the Hwe-gna-sang ravine and Kung-wo 
there are one or two little embayments where small quantities of 
gravel have been deposited. The first of these has an extent of 
about one acre. A pit sunk m the middle of this deposit touched 
a coarse pebble bed overlain bv a thin band of cemented gravel less 
than 1 foot thick, at 13 feet. Pan tests on the gravel gave less 
than 1 gram of gold per cubic yard. 

The second area examined between the head of the ravine and 
Kung-wo is known by the name of Ha-seik and is about acre 
in extent. Two pits were sunk here and exposed:— 

Pit No. I — 

2£ feet soil. 

2 feet upper gravel, with a hard band of black cemented 
material. 

2 feet lower gravel, finer than the above, but full of water, 

and containing large quartz boulders. 

The upper gravel contained no gold, and the lower gravel 2'52 grains 
per cubic yard. 

Pit No. 2— 

3 feet soil. 

3 feet coarse gravel with big stones. 

This gravel yielded *93 grains of gold per cubic yard. The third 
area examined (known as Pang-ngu-lin) lies between the head of 
the ravine and Kung-wo, has an extent of from \\ to 2 acres and 
contains some old test juts. The overburden appears to have an 
average thickness of about 8 feet, but the earthy, ferruginous gravel 
found below it yielded no gold in the test I was able to make. 
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High Level Terraces on the Hwe-gna-sang. 

Both the areas on the Hwe-gna-sang, which* I have called the 
upper and the camp deposits, lying below the ravine, are bounded 
by narrow higher terraces, the remains of which are generally seen 
in small embayments of the main valley. There are four of these 
altogether, two in the camp area and two in the upper area. 
They vary in extent from J to 1 acre approximately. Old pits are 
often found near the junction of the older with the newer deposits, the 
reason for this being that the ground is drier and easier to work 
through here. Gold is not won from them at the present day 
though one pit has been sunk through the terrace formation in the 
upper part of the camp area. Here I found a thin band of earthy 
gravel lying above the bed-rock and covered by more than 20 feet 
of overburden. 

Another pit further down stream also showed a thin gravel 
band under 25 feet of overburden. This gravel yielded 1*587 grains 
of gold per cubic yard. 

Nam-e-wa.—Tests were made on the little gravel banks in the 
bed of the Nam-e-wa near its junction with the Hwe-gna-sang but 
no gold was found. 

Examination of Quartz Reefs. 

Three large quartz reefs situated, (1) near the village of Hto- 
hei, (2) in a small tributary stream \ mile above the Sawbwa’s 
camp, Hwe-gna-sang, (3) \ mile up the Nam-e-wa beyond its 
confluence with the Hwe-gna-sang, were sampled. To clear away 
the adjacent rock and to obtain representative samples, dynamite 
had to be resorted to. The assay of the samples in the laboratory 
of the Geological Survey of India in Calcutta has shown that the samples 
contain no gold. 

Summary of Results. 

The general results of my examination of the gold bearing alluvial 
deposits of this district is given in the annexed table, from which it 
will be seen that the areas situated on the Hwe-gna-sang are the only 
ones which need be taken into consideration here. Small patches 
of gold-bearing gravel certainly occur in some of the other streams, 
but they’are'’of very limited extent. The Kung-wo deposit con¬ 
tains an average of 9*687 grains of gold per cubic yard, but its 
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small area and great inaccessibility preclude the possibility of the 
introduction of modern methods of any kind. 

The little areas of Ha-seik and other deposits above the ravine 
carry a smaller quantity of gold and also have the same disad¬ 
vantages as the Kung-wo deposit. The Hwe-gna-sang deposit is 
made up of acres (upper reach 3 acres, lower reach 6| acres), and 
contains an average of 3*185 grains per cubic yard in both upper and 
lower gravels ; moreover the distribution of the gold is exceedingly capri¬ 
cious. The total value of the gold present here would only pay 
a small part of the cost of a dredge and its transportation to, and 
erection on, the ground, were other conditions favourable, which is 
far from being the case. For the same reason I am unable to 
recommend the adoption of any hydraulicing process, for the con¬ 
struction of the necessary ditches and flumes would cost more than 
the value of the deposit allows of, especially in an area where the 
topographical conditions arc not suitable for such work. The gra¬ 
vels may well be left to be worked by the Shans in the manner 
in which they are now being exploited, though I would advise the 
abandonment of the “ rocker ” at present in use and the substitu¬ 
tion of some form of “ tom ” in its place. The latter machine 
is well fitted for the locality owing to the coarseness of the gold, 
and it would treat from twice to three times the amount of 
gravel in the same time at the same cost for labour. In conclu¬ 
sion 1 would point out that the larger streams of this and sur¬ 
rounding districts are worthy of an examination and that there 
are greater chances of larger areas of pavable alluvial deposits with 
a more even distribution of gold being discovered in such stream- 
beds, than in small tributaries which often have a rapid current and 
are usually little more than mountain torrents. 

EXPLANATION OF PLATES. 

Ptate 11.—Shans washing aur.leious gravel at Hwe-gna-sang. 

Plate 12. —Plan of Hwe-gna-sang auriferous deposit. 

Plate 13.—Map showing Hwe-gna-sang concession, 



Table showing distribution and area of auriferous gravels 
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Note on Steatite deposits, Idar State. By C. S. 
Middlemiss, Superintendent, Geological Survey of 
India. (With Plates 14 to 16.) 

mms note is to put on record a discovery of large stores of 
X steatite made during 1911-12 field-season. The larger of 
the deposits occurs in the hilly area between the scattered 
Bhil villages of Dev Mori and Kundol (position of the outcrop 
being lat. 23° 39' to lat. 23° 40', long. 73° 28'), sheet No. 146 Bom¬ 
bay, 1"-1-mile survey. The bod runs in an almost exactly N—S 
direction following two north and south flowing longitudinal stream- 
beds and crossing the low little “ pass ” between them. On 
each side, the parallel ridges are composed of quartzite (Hacket’s 
Delhi quartzite ?) whose strike is definite and dip obscure and 
varying, but generally steep. The line of the steatite outcrop is 
believed to be a Bharply folded anticline near the little “ pass ” 
just 100 yards south of which runs section I. Half a mile N. of 
this in the little elliptical hollow in the hills the anticline splays 
out showing a dip of 40°E in its eastern limb, by a well section 
and in the hills to N. N. E. of the well (see section II). 

Owing to obscuring soil and talus from the quartzite hills, ex¬ 
posures are partial but fairly numerous. Across the best of these 
the two sections have been drawn, the details being augmented by 
a number of shallow pits which I had sunk (2 to G feet in depth) 
to prove the outcrop where hidden. IJp to date the estimates 
arrived at are length of bed over 1 mile, width over 200 feet 
with practically vertical dip. Section II, near the northern end 
of the outcrop, will require deep pits to determine the condition 
obtaining at the centre of the anticlinal there. Over 200 feet 
have been shown by pits on the western side with vertical dip 
and about 10 feet arc exposed in the well, 210 yards distant to 
east, with a dip of 40°E. The pits excavated between these 
positions showed hard kankar and calcareous tufa at from 3 to 5 
feet below the surface. From the great quantity of fragments 
scattered all over the elliptical hollow in the hills and lying on 
the soil and alluvium, I think it probable that the steatite will 
be found nearly throughout tho section. 
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Where actual boundaries to the steatite deposit are seen, the 
bounding rock is a bright green, amphibole-calcite rock, with at 
some localities magnesite (breunerite) serpentine rock passing into 
talcose rock. Other varieties are deep green actinolite-quartz rock 
which passes up into quartzite. Asbestos of very good quality also 
occurs. 

The steatite over the sections sampled is apparently fairly uni¬ 
form in composition, finely schistose or cleaved, and of pale blue 
grey to pinkish grey colour by reflected light. It is moderately 
hard, free from foreign minerals, and readily cuts up with a saw 
into slabs and pencils. The latter take a good point and on slate 
or black-board yield a clean, even, white line of good brilliance. 
It may be said to be of very fair quality, but so far as present 
surface outcrops show, is not of first-class quality suitable for the 
finer trade requirements. 

There are indications in surface pieces picked up of a still softer, 
moro cream-coloured variety in small amount. From similar indi¬ 
cation there are also harder and darker grey rocks and some dark 
green (doubtless mixed with chlorite) rock of still harder character 
that would carve into durable ornaments. 

Calculating on the 200 feet basis for thickness, over a length of one 
mile, to a surface depth of only 20 feet, there appears to be over 
2 million tons within sight and within easy reach. 

A smaller occurrence of somewhat similar steatite has also been 
found J mile N. W. of the deserted village of Ghanta (lat. 23° 
26'—long. 73° 26 ). Three or four closely connected beds of about 
10 feet thickness, each, are exposed for about 30 yards in the 
stream-bed, partially obscured by kankar. The surrounding allu¬ 
vium hides any possible extension of the outcrop along the valley. 
The mineral does not appear among the solid strata of the hills 
to north and south. This outcrop is only separated by a few 
miles from the one described above, and the two are probably 
connected underground. 


EXPLANATION OF PLATES. 

Plate 14.—l’lun of Steatite occurrence, ldar State. 
Plate 16.—Section No. 1. 

Plate 16—Section No 2. 
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MISCELLANEOUS NOTES. 


Supposed Eruption of a Mud Volcano in the Straits of Cheduba, Arakan 

Coast, Burma. 

Scattered through the earlier volumes of the Records of the 
Ecological Survey of India are numerous accounts, chiefly from 
the pen of F. R. Mallet, of eruptions of the mud volcanoes of 

Rainri and Cheduba Islands off the Arakan Coast of Lower Burma. 
In a more recent paper 1 I have recorded, as far as possible, similar 
disturbances which have taken place since then, and have shown 
that not only do these eruptions take place on the Islands them¬ 
selves from the “ volcanoes,” which often lie dormant for long 

periods, but that they also occur far out to sea, and occasionally 
succeed in raising large islands of mud. These have been known 
to exist long after the actual eruption ’s over, until in fact, the 

soft material ol which they are composed is removed by the 

denuding action of currents and waves. A reference to this paper 
will also show that instances are known in which the eruption has 
not had sufficient force to raise the ejected material above the 
surface of the sea, and the disturbance is only made known by 
the violent ebullition caused bv liberated gases, or by actual 
shallowing of the water as shown by soundings. 

The eruption which I propose to record here belongs to this 
latter class. I am indebted to Captain A. C. Abbott, Commander 
of the Malda, and to Messrs. Bulloch Brothers, Agents of the British 
India Steam Navigation Company in Rangoon, for the details of 
the occurrence from which the following account is made up. 

It appears that on the 13th of April 1911, the S.S. Malda was 
proceeding on a voyage from Kyaukphyu to Sandoway, and whilst 
steaming down the Straits of Chcib ba at 12 knots the ship suddenly 
stopped. We not only have the evidence of Captain Abbott and 
of the Chief Officer of the S.S. Muhin, but also that of Commander 
Horden of the Royal Indian Marine Service, that tile ship was on 

1 “ Mud volcanoes of the Arakan Coast, Burma,” by J. Coggin Brown,’ Hcc. Grol. 
Sur. Indio, Vol. XXXVU, ft. .'1. 
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her proper course, and following the usual track between the two 
ports, The true bearings when the vessel was aground were 
Button Island, north 62° east, centre of Round Island, south 30® 
east, Bare Hill north 22° west. The steamer took the mud at 6-30, 
the depth of water at the bow being 9 feet and at the stern 12 
feet, whilst she was drawing 17 feet of water aft. A sounding with 
the hand lead immediately before the grounding gave 5$ fathoms of 
water. The ship appears to have been firmly embedded in the mud, 
as she did not rise in the slightest degree, whilst the lead when 
used sank into a moving mass of mud, so that in the words of 
Captain Abbott, “ the more line you gave the lead the deeper 
it sank”. The water on the port quarter appears to have gradually 
deepened so that when the vessel was put full speed astern at 
7-25, she immediately came off the mud, and having been backed 
for 5 cables, was anchored in 7 fathoms of water until daylight 
next morning, when cross bearing observations showed that she 
was still on the proper track. 

Captain Abbott did not then think it wise to continue his voyage 
through the Straits and he proceeded to Sandoway by going around 
Cheduba Islands. There appears to be little doubt that the cause 
of the vessel's grounding was the raising of the sea bottom by the 
accumulation of a mass of soft but viscous mud, the product of 
the eruption of a submarine mud volcano. It is to be regretted 
that we have no observations of the state of the sea at the time, 
though it seems possible that there might be little or no evolu¬ 
tion of gas if the actual eruption was over. 

Messrs. Bulloch Brothers have informed me through the Port 
Officer in Akvab that, up to the middle of June last, the com¬ 
manders of their three mail steamers at present employed on the 

Arakan Coast were unaware of anv further disturbances caused bv 

* » 

mud volcanoes. 

In most parts of the world, where geological conditions have 
favoured the formation and accumulation of petroleum, mud vol¬ 
canoes with their associated phenomena exist. It is not often, 
however, that the geographical conditions necessary for submarine 
eruptions occur, though gas explosions have been reported from 
the Caspian Sea and off the coasts of the oil-bearing regions of 
Trinidad, Mexica and California. 

It may not 'be out of place to quote hero descriptions of the 
ubmarine gas explosions of the Caspian Sea, as a comparison 
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with the similar observed instances of the Burmese Coast. “Marvin 
describes one spot in the sea off Bibi-Eibat 1 , between Baielofl 
and Shikoff promontories, where the petroleum gases reached the 
surface in such volumes that the violent ebullition set up had 

sufficient force to capsize boats that passed over the place. The 
same traveller a’so mentioned that if a light were applied to some 
parts of the sea in Baku Bay on a calm day, acres of water were 
covered with flame; but these effects are no longer visible, due 

perhaps, to the active exploitation of the Bibi-Eibat oil field, 
with which the outcrops are in communication. Gas still however 
escapes in such volumes from the bed of the Caspian Sea, in a 
few places, that the surface is violently agitated, rendering the 

spots visible from a long distance on a calm day; but it is stated 
by old observers that these phenomena are decreasing in extent 
as the active exploitation on the shore proceeds. One of the 

attractions of Baku to curious sight-seers is to witness the sea on 
fire, either of Bailloff Point or near the coast of Holy Island, for 
which steam yachts may be hired or borrowed to convey visitors 
to the locality. On a calm night the disturbed spots are readily 
discernible, and when a piece of lighted tow is flung into the gas, 
ignition takes place, and the gas burns fiercely, scorching the paint 
on the sides of the vessel if allowed to approach too near. If 
the wind is not too high, the gas continues to burn for days, 
but in a high breeze and rough sea the flame is blown to one 
side and extinguished.” 2 

[J. Cog gin Brown.] 

Selenite in the Jhansi District, United Provinces. 

When selenite was reported as found in the Hamirpur District 
(See account thereof in Rec. Geol. Sur. India, XXXVII, p. 282) 
my attention was called to the fact by the Chief Secretary of these 
Provinces who suggested that possibly it might also be found in 
the Jhansi district. I accordingly instituted inquiries with the result 
that I learnt that it was found in the villages of Gonti and Gokal 
in the northern part of Tahsil Garotha; while the “ Gajar Mathi ” 
which in Hamirpur is said to be associated with the finding of 

t 

1 The Bibi-Eibat Oil Field is situated 3 miles to the BOuth of Baku on the Western 
shore of the Caspian Sea in Southern Rusi-ia. 

? “ 'IJie Oil Fields of Rui-sia,” by A. IWbjr Thomson, page 101, 
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selenite, was reported as existing in the villages of Dhanora, Kakar- 
bai, Parsua and Siya 1 (ail of which are in the neighbourhood of 
Gokal) though there is no record of the actual finding of selenite 
in any of these four. All these villages are in the north-east corner 

of the district, i.e., part nearest to that part of the Hamirpur 

district in which selenite is found. 

In February 1910 I was able to visit the place in Gokhal where 
the selenite is found. It lies about one mile 8. W. of the village 
in the ravines along the Bira Nala in obviouslv just such a manner 
as is described by Mr. LaTouche. The “ Cajar Mathi ” with 
which it is associated is a peculiar friable yellow clay, which in 
the dry season cracks in every direction into small pieces, varying 
in size from little over a quarter inch across at the surface to 

large blocks up to 6 or 8 inches across at a depth of a loot or so 
where it is moistor. So friable is it that there is no difficulty 

in excavating a hole a foot or more deep into the sloping side 

of the ravine with the hands or a stick. In the rainy season 

this soil forms slush into which a man will sink a foot or more. 
It is always singularly barren growing scarcely any of even the 

coarsest grasses that cover most of this ravine country elsewhere 
in the wet season. The selenite crystals are found scattered in 
this clay; but are mostly gathered at the end of the rains when 
thev have been washed out and either left on the surface of the 
ravine or else deposited in the stream bed below. 

The occurrence in Gonti village is situated 2f miles east of the 
inhabited site and a little less than a mile 8. W. of that of Malehta 
(long. 79 n 15'; lat. 25° 48') at a place called the “ Usraithi Bank ” 
in the ravines of the Gararvao Nala. The crystals are found 

during and after the rains washed out of the bank. I have not- 
been able to visit this spot, but from the account I have received 
thereof it appears to be very similar to that at Gokal. 

I had a couple of pounds of crystals collected at each locality 
(the price is one anna per seer in the village where it is found) 
and sent them to the Allahabad Exhibition. The description given 
by Mr. LaTouche of the Hamirpur selenite applies to that found 
here. The crystals from Gonti were cleaner and brighter looking 
than those from Gokal. 

1 I give the positions of the villages named:—Dhanora long. 79° 20'; lat. 25° 43 '; 
Gokhal 79° 19', 25° 47'; Gonti 79° 12', 25° 47'; Kakarbai 79° 23', 25° 42'; Parsua 79° 17', 
26° 40'; S.yia 79° 20', 26° 40'. 

P 
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The local name is “ usraith,” the word “ harsonth ” is not 
frequently used. The only use that I can hear of was for pounding 
up and conversion into “ whitewash ” but I fancy most is ex¬ 
ported and the real uses are not known locally, the business of the 
findersending with sale to the bapiiya. 

[0. A. SlLBERRAD, I.C.S., B.A., B.SC., 
Collector, Jhansi .] 
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Vot, XVIII, 1886. 

Part I.—-Annual report £dr 1884. Country between Singareni coal-field and Kiatna river. 
Geological sketch of country between Singareni coal-field and Hyderabad. Coal and 
Umeatone in Dotgrung river near Golaghat, Assam. Homotaxis, at illuttrated from 
Indian formation*. Afghan field no tea. 

Part Fosailileroua series in Lower Himalaya, QarhwaL Age of Mandbali series in 
Lower Himalaya. Siwalik camel (Camelus Antiquos, nobis ex Falc. and Oaut. MS.). 
Geology of Chamba. Probability of obtaining water by means of artesian well* in 
plain* of Upper India. Artesian sources in plain* of Upper India. Geology of Aka 
Hilt*. Alleged tendency of Arakan mod volcanoes, to burst into eruption moat 
frequently during rain*. Analyse* of pbosphatic nodules and rock from Musaooree. 

Part 3. —Geology of Andaman Islands. Third specie* of Merycopotamus. Percolation a* 
affected by current. Pirthalla and Cbandpur meteorites. Oil-wells and coal in 
Thayetmyo district, British Burma. Antimony deposits in Maulmain district. Kash¬ 
mir earthquake of 30th May 1885. Bengal eaithquake of 14th Jniy 1685. 

Part 4 . —Geological work in Cnhattisgarh division of Central Provinces. Bengal earth- 

a u&ke of 14th July 1886. Kashmir earthquake of 30th May 1885. Excavations in 
ilia fjurgam caves. Nepaulito. Sabetmahet meteorite, 

Vo*.. XIX, 1886. 

Part 1 . —Annual report for 1885. International Geological Congress of Berlin. Palasozoic 
Fossils m Olive gioup of Salt-range. Correlation of Indian and Australian coal- 
benrmg beds Afghan and Persian Field-notes Section from Soda to Wingtu, and 
petrological character of Amphibolites and Quarts DioriteB of Sutlej valley. 

Part 3 ( out of p-inf.).—Geology of parts of Bellary and Anantapur districts. Geology of 
Tipper Dehing basin in Smgpbo Hills. Microscopic characters of eruptive rocks from 
Central Himalayas. Mammalia of Karnul Caves. Prospects of finding coni in 
Western Rajputana. Olive group of Salt-range. Boulder-beds of Salt-range. Qond- 
wana Homotaxis. 

Part 3 ( out of print). —Geological sketch of Vizagapatam district. Madras.. Geology of 
Nor them Josnlmnr. Microscopic structure of Malani rocks of Aryali region. Mulanj- 
khjndi copper-ore in Balaghafc district, C. P. 

Part k (out of print). —Petroleum in India Petroleum exploration at Khdtan Rnnng in 
Olihattisgarh coal-fields. Field-notes from Afghanistan: No 3. Turkistan. Fiery 
eruption from one of mod volcanoes of Cheduba Island, Arakan. Namminnthal 
aerolite. Analysis of gold dust from Meza valley. Upper Burma, 


Von XX, 1887. 


Part 1 —Annual report lor 1886. Field-note* from Afghanis tin • No. 4 from Turkistan 
to India. Physical geology of West British Garhwai; with notes on a loute traversed 
through Jatins.ir-Bawar and Tiri-GarhwaJ. Geology of Garo Hill*. Indian imaga- 
s tones. Soundings recently taken off Banen Island and Namindam. Talchir bonlder- 
beds. Analysis of Phogphatic Nodules from Salt-rango, Punjab 
Pa>t S. -Tonsil vortebrata of India. Eebinoidea of cretaceous seiies of Lower Narbada 
Valley. Field-notes : No. 5—in accompany geological sketch map of Afghanistan and 
North-Eastern Khorass-m. Microscopic etrmture of R.ijm.dwl .md Deccan traps 
Dolarito of Chor. Identity of Olivo series in east .nth speckled sandstone in west of 
Salt-range in Punjab. 

Part Retirement of Mr. Medlieolt J B. Wushkotoff's Geology of Russian Tuikisf-m. 
Grystrdlina and metamorphic rocks of Lower Himalaya, Gaihw.d, and Kumauu, Sec¬ 
tion I Geology of Simla and Jutogh. 1 Lalitpur ’ meteorite 
Part 4 -—Points in Himalayan geology. Crystalline and metamoephic rocks of Lower 
Himalaya, Garhwai, and Kumaon, Section IL Iron industry of western portion of 
Raipur. Notea on Upper Burma. Boring exploration in Chattisg.irh coal fields. 
{Second notice). Pressure MelamorphiBin, with reference to foliation of Himalayan 
Gneissose Granite. Papers on Himalayan Geology and Microscopic Petrology. 


Von. XXI, 1888. 

Part /.—Annual report for 1887. Crystalline and metamorphic rocks of Lower Himalaya, 
Garhwai, and Kumaun, Section III. Birds’-nest of Elephant Island, Mergui Archi¬ 
pelago. Exploration of Jeesalmer, with a view to discovery of coal. Facetted pebble 
from boulder bed (‘speckled sandstone’) of Mount Chel in Salt-range, Punjab 
Nodular stone* obtained off Colombo. _ „ 

Part t .—Award of Wollaston Gold Medal, Geological Society of London, 1888. Dharvar 
System in South India. Tgneous rock* of Raipur and Balagbat, Central 1 rovincor. 
Sangar Marg and Mehowgale coal-field*, Kashmir. . . 

Part S {out of ««*«/).—Manganese Iron and Manganese Ores of Jabalpur.^ The Carboni¬ 
ferous Glacial Period/ Pro-tertiary sedimentary Ruinations of Simla region ot 
Lower Himalaya*. 
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Part 4 .—Indian fossil vertebrates. Geology of North-West Himalayas. Blown-sand rock 
sculpture. Nummulites m Zanskar. Mica traps from Barakar and Raniganj. 

Von. XXII, 1889. 

Part 1 (out of print ).—Annual report for 1888. Dharwar SyBtom in South India. Wajra 
Karur diamonds, and M. Chaper’a alleged discovery of diamonds in pegmatite. 
Generic position of so called Plesiosaurus Indicus. Flexible sandstone or Itacolumite, 
its nature, mode of occurrence m India, and cause of its flexibility. Siwalik and 
Narbada Cbelonia. 

Part 9 (out of print ).—Indian Stoatite .1 Distorted pebbles in Siwalik conglomerate. 
“ Carboniferous Glacial Period.” Notes on Dr. W. Waagen’s " Carboniferous Glacial 
Period.” Oil-fields of Twingoung and Beme, Burma. Gypsum of Nehal Nadi, 
Kumaun. Materials for pottery in neighbourhood of Jabalpur and Umaria. 

Part 3 (out of print ).—Coal outcrops in Sbarigh Valley, Baluchistan. Trilobites in 
Neobolns beds of Salt-range. Geological notes. Cherra Poonjee coal-field, in Khasia 
Hills. Cobsdtiferous Matt from Nepal. President of Geological Society of London 
on International Geological Congress of 1888. Tin-mining in Mergui district. 

Part J, (out of print) — Land tvntnises of Siwaliks Pelvis ot a ruminant from Siwaliks. 
Assays fiv>m N.imbhar Salt-Lake in Rnjputana. Mangoniforous iron and Manganese 
Oies ol Jabalpur. Palagomle-bearing traps of Rajmahal hills and Deo<an. Tm. 
smelting in Malay Peninsula Provisional Index of Local Distribution, of Important 
Minerals, Miscellaneous Minerals, Goin Stones and Quarry Stones in Indian Empire. 
Part 1. 


Von. XXIII, 1890. 

Part 1. —Annual report for 1889 Lakudong coal-fields, Jamtia Hills. Pectoral and pelvic 
girdles and skull of Indian Dicynodonts. Vertebrate remains from Nagpur district 
iwith desciiplion of fish-skull). Crystalline and mefcamorphio rocks of Lower Hima¬ 
layas, GathwiU and Kumaun, Section IV. Bivalves of Olive-group, Salt-range, 
Mud-banks of Travancoro coasts. 

Part. S (out of punt).— Petroleum explorations in Harnai district, Baluchistan, Sapphire 
.Alines of Kashmir Supposed ALitux of Dumond ,d Wujrj Knmr, Madras. Sonapet 
Gold-field. Field notes from Shan HHls (Tipper Burnia). New species of Syring- 
osphspridtp. 

Part S (out of print).— Geology and Economic Resources of Country adjoining Sind-Piehin 
Railway between Sharigh and Spintaugi, and of < onntry between it and Khattan. 
Journey through India m 1808-89, by I)r. Johannes Walther. Coal fields of Lairungao, 
Maosaridtam, and Mao-bc lar-kar, in the Khasi Hills. Indian Steatite. Provisional 
Index of Local Distribution of Important Minerals Miscellaneous Minerals, Gem 
Stones, end Quarry Stones in Indian Empire 

Pori >t (out ■ t print') --Geolognal sketch of Nami Tal; v.iilt lemaiks on natural conditions 
governing mountain slopes. Fossil Indian Bird Pones. Darjiling Coal between Lisa 
and Ran tin rivers Basil Emptive Rocks of Kadanali Area. Deep Boring ,it Luck¬ 
now. Coal Seam of Dore Ravine, Hazara. 

Vot,. XXIV, 1891. 

Part /--Annual repmf for 1890 , Geology of Salt-range ot Punjab, with re *onsidored 
theory of On gin and Age of Salt-Marl. Graphite in decomposed Gneiss (Laterite) in 
Ceylon. Olacie.a of Kabru, Pandim, etc Salts of Sambhar Lake in Rajputana, and 
‘ Ticli ’ f i(’ i,i Alivrnrli in Noxtli-lVestem Irovinces Analysis of Dolomite from Salt- 
range. Punjab. 

Part $ — Uil near Moghal Kot. in Sherani country, Suleiman Hills Mineral Oil from 
Suluman Hills (Jeology of Lushai Hills. Coal-fields in Northern Shan States. 
Reported Namsf-ka Ruby-mine in Mainglon State. Tourmaline (Schorl) Mines in 
Matnglon Stele -Salt-spring near Bawgyo, Thibaw Stale. 

Port •? (nut ot print) Boring in Dnltongnnj Coal-field, Pal-imow. Death of Dr. P. Martin 
Duncan. Pyrocenie varieties of Gneiss and Scapolit e-bearing Rocks. 

Part i —Mammalian Bone? from Mongolia. Darjiling Coal Exploration. Geology and 
Mineral Resources of Sikkim. Rocks from the Salt-raiige, Punjab. 

V XXV, 1892. 

1‘nrt 1 .—Annual report for 1391. OcoLgy of Thai Chotidli and part of Mari country. 
Petrological Notes on Boulder-bed of Salt-range, Punjab. Snb-recent and Recent 
Deposits of valley plains of Quetta, r-ishin, and Dasht-i-Bedaolat; with appendices oft 
Chamans of Quetta; and Artesian water-supply of Quetta u 1 Pish in. 

Part S ( out of print). —Geology of Saff-d Kdh. Jherria Coal-field. 

Part 3. —Locality of Indian Tscheffkin J, Geological Sketch of country north of Bbaffio. 

Economic resources of Amber and Jade mines area in Tipper Burma. Iron-ores and 
Iron Industries of Salem District. Hieboekite in India. Coal on Great Tenasaerim 
River, Lower Burma. 

n 



Part 4 .—Gil Spring* at Moehal Kot m Sbimii Hills. Mineral Oil from Suleiman Hills* 
New Amber-like Resin in Burma- Tmeeic Deposits of Salt range. 

Von. XXVI, 1893. 

Part /.—Annual report for 1892. Central Himalayas. Jadeito in Upper Burma Bur- 
mite, new Fossil Resin from Upper Burma. Prospecting Operations, Mergui District, 
1891-92. 

Part 8 (out of mint).—Earthquake in Baluchistan of 20t.h December 1892. Burxuite, new 
amber-like tossil resin from Upper Burma. Alluvial deposits and Subterranean y?ater* 
supply of Rangoon. 

Part 3 (out of print).— Geology of Sherani Hills. Carboniferous Fossils from Tetfasserim. 
Boring at Chftndernagore. Granite m Tavoy and Mergui. 

Part i.—Geology of country between Chapp&r Rift and llarnai in BaluchistAu. Geology 
of part of Tenasserim Valley with special reference to Tendan-Kamapying Coal-field, 
Magnetite containing Manganese and Alumina Hislopite, 

Von. XXVII, 1894. 

Pert /.—Annual report for 1893. Bhagamvala Coal-field, Salt range, Punjab, 

Part 3. —Petroleum from Burma. Smgarem Coal-field, llydeiabad (Dectiui) L. hna 
Landslip, Garhwal. 

Parts .—Cambrian Formation of Eastern Saltiange. Girulih (Kitri’arb.in) Coalfields, 
Chipped ( v ) Flints in Upper MiO'ene ol Burma Velates Schinideluna, t'hemn and 
Pro vela tea grandie, Sow. sp., in Tertiary Formation of India und Buirna. 

Part 4 .--Geology of Wuntho in Uppei Bunna. Eclnnoids from Upper Cretaceous System 
of Baluchistan. Highly Pbosphauc Mica Pendotites intrusive in Lowu Gon-Jwatia 
Rocks of Bengal. Miea-Hypersthene-IToinblende-Peridotite in Bengal. 


Vot. XXVIII, 1895. 

Part /.—Annual report for ISOt Cretaceous Formation of Pondicherry. Early allusion 
to Banen Island. Bibliogiaphy of Barren Island and Naroondain from 1884 to 1894. 

Part ,3.-—Cretaceous Rocks of Southern India and geographical conditions during later 
cretaceous rimes. Experimental Boring for Petroleum ae Sukkur from October 1893 
to March 1805. Tertiary bjstem m Burma 

Part A—Jadoite and other rocks, from Tamnnaw in Upper Raima. Geolrgy of Tocbi 
Valley. Lower Gondwams in Argentina. 

Part 4- - -Igneous 11mks of Oiridlh {Kurburb.iree) Coal-field and their Conta'.t Effects 
VTr.dhyan system south of Bono and their relation to :.o-called Lower Yindhyans. 
Lower Viudhyan area of Bone Valley. Tertiary bystem in Burma 


Von. XXIX, 1895. 

Part t .—Annual report for 1895 Acicular inclusions m Indian Carnets. Origin and 
Growth of Garnets and of their Micropegmatitlc intorsfrowths in Pyroxer.ie roikb. 

Part -Ultra-basic rocks arul derived minerals of Chalk (Magnesite) niffs, and other 
localities nmu Salem. .Madias Corundum loi.ilitics m Salem md tVmb.iturr dibtruls, 
Madras- Corundum and Kyamtc m M.uiMnun riirirnt, Bing. 1 A"- im.t (Vouraphy 

of ** Gondwanaland.” Notes. 

Parts .—Igneous llotks from the Toelii Valley. Notes 

Par > h ~ Stentiti- mines Mmbu distrut, Bonne knur V.cdlr.nri 1 h 1 .hKa.m 11 ;) aie.i of 
Sone Valley, llewall Notes. 


Von XXX, 189'i. 

Part /.—Annual report for 1896. Norite and associated Basic Dykes ami Lam-flows in 
Southern India. Genus Vortebraria. On Glossopteris and Vcrtebraria. 

Part A—Cretaceous Deposits of Pondichern Notes. 

Part J.—Flow structure in igneous dyke. Olivine-norite dykes at Coonoor. Excavations 
for corundum near Palakod, Salem District. Occurrence of coal at Palana m Bikanir. 
Geological specimens collected by Afghan-Balueh Boundary Commission of 1896 

Part l —Nemalile from Afghanistan. Quartz-barytes, rock in Salem district, Madras 
Presidency. Worn femur of Hippopotamus irravadieus, Caut. and bale., from Lower 
Pliocene of Burma, Supposed coal at Jaintia, Baxa Duars. Percussion fcigures on 
micas. Notes. 


Vol. XXXI, 1904. 

Part 1 (out of print ).—Prefatory Notice. Copper-ore near Komai, Darjeeling district. 
Zewan beds in Vihi district, Kashmir. Coal deposits of Isa Khel. Mianwah district, 
Punjab. Um-Rileng coal-beds, Assam. Bapphirine-bearing rock from Vizagapatam 

Cy- lrtbus JTflydcm p,,-, . ta*™ 
Occurrences of Chot-a Nagpur, Bengal. On the feasibility of introducing modern 
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methods of Coke-making at East Indian Railway Collieries, with supplementary note 
by Director, Geological Survey of India.- Miscellaneous Notes. 

fan 3 (out of print).—V pper Palaozoie formations of Eurasia. Glaciation and History . 
of Bind Valley. Haiontea in Trias of Baluchistan. Geology and Mineral Resources 
of Mayurbhanj, Miscellaneous Notes. 

Part i (out of print).—-Geology of Upper Assam. Auriferous Occurrences of Assam. 
Lunous occurrence of Scapolite from Madras Presidency. Miscellaneous Notes. Index. 

Von. XXXII 1906. 

Part 1 ( out of print). —Review of Mineral Production of India during 1898—1903. 

Part 8 (out of print). —General report, April 1903 to December 1904. Geology Of Pro* 
vinces of Tsang and U in Tibet. Bauxite in India. Miscellaneous Notes. 

Part 8 (out of pnnt ).—Anthracoiithic Fauna from Sub&nsiri Gorge, Assam. Elephat 
Antiquus (Namudioua) in Godavari Alluvium. Triassk- Fauna of Tropites-Limestone 
of Byans. Amblygonifce in Kushmir. Miscellaneous Notes. 

Part i..—Obituary notices of H. B. M»dlirott and W. T. Blanford. Kangra Earthquake 
of 4th April 1905. Index to Volume XXXII. 

Von. XXXIII. 1906. 

Part l (out of print).—Mineral Production of India during 1904. Pleistocene Movement in 
Indian Peninsula. Recent Changes in Course of Nam-tu River, Northern Shan States. 
Natural Bridge in Gokteik Gorge. Geology and Mineral Resources of Narnaul Dis¬ 
trict (Patiala State). Miscellaneous Notes. 

Part t (out of print ).—General report for 1905. Lashio Coal-field, Northern Shan States. 
Namnia, Mnnsang and Man-ee-le Coal-fields, Northern Shan States, Burma, Mis- 
cellaneous Notes. 

Part 8 (out of print ).—Petrology and Manganese-ore Deposits of Sausar Tahsil, Chhind- 
w»ra district, Central Provinces. Geology of part of valley of Kanhan River m 
Nagpur and Chhindwsra districts, Central Provinces. Mangnnite from Srtndur Hills. 
Miscellaneous Notes. 

Part 4 (out of print ).—Composition and Quality of Indian Coals. Classification of the 
Vindhyan System Geology of State of Panna with reference to the Diamond- 
bearing Deposits. Index to Volume XXXIII. 

Vol. XXXIV, 1906. 

Part / —Fossils from Unionles Limestone of Bnmbanag Cliff, Kumaon Uppor-Trin««ic 
Fauna from Pishin Dkhiet, Baluchistan. Geology or portion of Bhutan Coal Occur¬ 
rences in Foot-hd-s of Bhutan Dmdli Coal-field : Coal outcrops in Koth Tehsil of 
Jammu State. Miscellaneous Notes. 
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with remarks on Zonal Distribution of Indian Nummuhlcs. Auriferous Tracts in 
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cellaneous Notes 

Part 3 (out of print) -—Explosion Craters in Lower Ohindwin district, Burma. Lavas of 
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Part 1 (out of print ) —General report for 1906. Orthophragmina and Lepidocycllna in 
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Part 2 — Indian Aerolite* Brine-wells at- Bawgvo, Northern Shan States Gold-bearing 
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Baluchistan. Miscellaneous Notes. 

Part 8 .—Preliminary survey of certain Glaciers in North-West Himalaya. A.—Notes on 
certain Glaciers in Norih-Wc«t Kashmir, 

Part L—Preliminary survey of certain Glacic - n North-West Himalaya. B.—Notes on 
certain Glaciers in Lahaul C.--Notes on certain Glaciers in Kumaon. Index to 
Volume XXXV. 

Vor. XXXVI. 1907-08. 

Part t —Petrological Study of Rocks from hill tracts, Vizagapatata district, Madras 
Presidency. Nepholine Syenites from hill turfs, Vizagapatam district, Madras Presi¬ 
dency. Stratigraphical Position of Ganganiupteria Beds of Kashmir. Volcanic out* 
hurst of Late Tertiary Age in South Hsen-vi, N. Shan States, New euidre from 
Bugfi Hills, Baluchistan. Permo-Carboni/ernus Plants from Kashmir. 
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Part 2 (out of print),—Mineral Production of India during 1906. Ammonites of Bagh 
Beda. Miscellaneous Notea. 

Part S {out of Marina foaaila in Yenangyaung 'oil-field, Upper Burma. Fresh¬ 

water sheds of genus Batwsa in Yenangyaung oil-field, Upper Burma. New Species 
of Dendrophyllia from Upper Miocene of Burma. Structure and age of Taungtha 
hills, Myiagyan district, Upper Burma. Fossils from Sedimentary rocks of Oman 
(Arabia}. Bubies in Kachin bills. Upper Burma. Cretaceous Orbitoides of India. 
Two Calcutta Earthquakes of 1906. Miscellaneous Notes. 

Part 4-~ Pseudo-Fucoids from Pab sandstones at Port Munro, and from Vindhyan series 
Jadeite in Kachin Bills, Upper Burma. Wotchok-Yedwet Pegu outcrop, Magwe dis¬ 
trict, Upper Burma. Group of Manganates, comprising Hollaudite, Pstlomelane and 
Goronadite. Occurrence of Wolfram in Nagpur district. Central Provinces. Mis¬ 
cellaneous Notes. Index to Volume XXXVI. 

Vol. XXXVII, 1908-09. 

Part l {out of print).--General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneous Notes. 

Part 2 (out of print).—Tertiary and Post-Tertiary Freshwater Deposits of Baluchistan and 
Sind. Geology and Mineral Resources of Rajpipla State. Suitability of 6ands in 
Bajmabal Hills for glass manufacture. Three new Manganese-bearing minerals 
Vredenburgit-3, Sitap&rite and Juddite. Laterites from Central Provinces. Miscella¬ 
neous Notes. 

Part, ft (out of print ) —Southern part of Gwegyo Hills, including Payagyigon-Nuashan- 
daung Oil-field. Silver-lead mines of Bawdin, Northern Shan States. Mud volcanoes 
of Arakan Coast, Burma. 

Fort {.—Gypsum Deposits in Hamirpur district, United Provinces Gondwanas and 
misted marine sedimentary systom of Kashmir Miscellaneous Notes. Index to 
Volume XXXVII. 

Vol. XXXVIII, 1909-10. 

Part 1 {out of print ),—General report for 1903. Mineral Production of India during 1008. 

Part g —Osirea latimarginata in Burma. China-day and Fire-clay of Raimahal Hills 
Goal at < iilhiirri.t Pegu TnJior at Owl wo S<dl Deposits of Itajputuns Miscellaneous 
Notes. 

Par' -T --Geology of Sarawan, Jhalawan and Las Bela, llippurite limestone in Seistan, 
Afghan Fnsiiliufdie. Miirellaneons Notes 

Port —Western Prome and Kamo. Re-'orrelation of Pegu system. Pegu fossil fish- 
teeth. Yenangvat Oil-field. Iron-ores of Chanda Geology of Aden Hinterland, 
Petrography of Aden Hinterland. Fossils from Aden Hinterland.' Miscellaneous 
Notes. Index to Volume XXXVIII. 


. Vot. XXXTX, 1010 

Quinquennial Review of Mineral Production for 1901 to 1908. Index to Volume XXXIX 


rj , Vot. XL, 1910 

fart ?.---Pre-Carboniffrous Life-Province®. Lakes of the Salt Range Glaciers in 
Sikkim. Now Tertiary mammals. 

I^trt •?.—Genera] Report for 1909 Mineral Produ-tion of India during 1909. 

Part ?—Tertiary Freshwater Deposits of India Silurian Tints roquecre in Kirlumr. 
Fenestella beda in Kashmir. 

Port t t - -Alum Shale and Alum Manufacture Kaiah.igh. Mian wall district, Pnnj,ib foe 1 - 
fields in North-Eastern Assam. Redimcntarv Deposition of Oil. Miscellaneous Notes. 

Index to Volume XL. 


Vol. XL1, 1911-12 

Port 1. — Age and continuation in Depth of Manganese oips of Nagpur RaLighnt Aiea, 
Central Provinces. Manganese ore deposits of Oangpur State, Bengal, and Distribu 
tion of Condi to Scries in India Baluchistan Earthquake of 21st October 1909. Iden¬ 
tity of Ostroa Promensis from Pegu System of Burma and Ostrea Digitalina Ehhw.ild 
t:om Miocene of Europe. Mr T R. Rlylli Miscellaneous Notes. 

Port g. -General Report for 1910 Devonian Fossils from Chitral, Persia, etc Sections 
m Pir Panjal Range and Sind Valley. Kashmir 

™ T/ -L~-Mtneral Production of India during 1910 Samarskitc and other minerals in 
Nellore District, Madras Presidency. Coal in Namchik Valley, Upper Assam. Mi*- 
cellane-ons Notes. 

Port —Pegn-Eocene Succession in Minim District, near Ngape Geology of Henrada 

District, Burma, Gcologv of Lenar Lake, with note on Lonar Soda Deposit. Report 
on Eleventh International Geological Congress, held m Stockholm in August 1910. 
Miscellaneous Notes. Index to Volume XLL 


The price fixed for the publications is 1 rupee (It. 4rf.) each part, or 2 rupees (2s 8</) 

each volume of four parts. 
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Pt. f 1904 (price 1 Ro ) : Seismic phenomena in British fr.dia and their 
connection with its Geology. Pt. 4, 1911 (price 1 Re f : Geology of 
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Vol. I, pp xvm, 233, pis. 72. 1863-79. Pt. Is RajmahM Group, Rajmahil Hills. Pt. 2 ; 

The same (continued). Pt. 3; Plants from Golapili, Pt. 4; Outliers on 
tha Madras Coast. 

Vol. II, pp. xli, 115, pis 26. 1 876-78. Pt. 1; Jurassic'Flora of Each. Pt. 2; Flora of 
the Jabalpur group. 

Vol HI, po xi, 64+119, pis 80 (9 double) (I-XXXI + IA-XLVIIA). 1879 81. Pt. 1; 

The Flora of the T,ilchir Karharbari beds. Pt. 2; The Flora of the 
Dannula and p.irnbet, Divisions. Pt 3; The. same (concluded), 

Vol. IV, pp. xv\ i, 25 f66. pis. 55 (2 double) (I— XXI+IA - XIVA). Pt. 1 (1882); 

Fossil I'lota of the South Rewah Gondwanu basiu. Pt 2 (1886) > 
Fossil Flora of some of the coal-fields in Western Bengal 


(Sen IX. )■—JURASSIC FAUNA OF EACH, 


Vot. I (1873 76). 
Vol It, pt 1 (18931 

Vor II, pi 2 (1600’ 

Vor, Uf. pt 1 (1‘KX-i 

Voi Ill. pt 2 {IffiV; 


The Cephalopoda, bv W. Wmuf.n, pp i, 247, pit. 60 (6 double), 
The F.i iuno-tlfM of Karb. by J. W Curcuma’, pp. 12 pis. 2 
Tile t 1 u.ds, by J W. GbLOOBY. pp 106. I - IX, pis 26 
The Risehipod.i. by F J, KrrmnN, j»p 87. pb 15 
Liimelhbranclnatu . (iemis Trigonia, by F L Kuchin, pp 122, 
pis. 10 (out <>) print) 


(San. IV )—INDIAN PRE-TERTIARY VERTEBRATA. 

Vol. I, pp vi, 137. pis. 26 1865-85. Pt. 1 (1365); The Vertebrate Fossils fiom the 

Paimhut rocks, by T. H. Hitxlky Pt. 2 (1878); The Vertebrate Fossils 
of the Kota-M atari Group, by Sift P. os M. Grey EoeuroN, L. C. Mr all, 
and W. T. Blanyord Pt. 3 (1879); Reptilia and Batrachin. by R. 
Lydkkkt.r Pt. 4 (1385); The I.abvrinthodont from the Bijori group, 
by G. Ly'ukkir (out oj print). Pt. 5 (1885); The Reptilia and Am¬ 
phibia of the Maleri and Denwa groups, by R. Lydkkhrr (out of print). 


(Ser X.)—INDIAN TERTIARY AND PC - s’ TERTIARY VERTEBRATA, by 
R LYDEKKER, except Vol. I ft. 1, by R B. FOOTE. 

Voi. 1. pp. xxx, 300, pis 50 1874 80. Pt. 1; Rhinoceros deecanensia. Ft. 2; Molar 

teeth and other remain* of Mammalia Pt. 3: Crania of Ruminants. - 
Pt. 4; Supplement to Pt. 3. Pt 5; Siwalik and Narbada Probosoidia. 

Vor.. IT, pp. xv, 363, >>la 45. 1801-84 Pt 1; BivvaJik Rhinocerotidta. Pt. 2: Supple¬ 
ment to Siwalik and Narbada Prubosddia. Pt. 3; Siwalik and Narnada 
Equidre. Pt 4; Siwalik Carnelo,>ardaIida?. Pt. £; Siwalik Selenodont 
Suira, «>ic. Pt 6; Siwalik and Narbada Carnivora 

Vol. III, pp. xxiv. 264, pin. 38. 1884-86. Pt, 1; Additional Siwalik Perissodactyla and 
Proboscidia. Pt. 2; Siwalik and Narbada Bunodont Suina. Pt, 3i 
Rodent* and new Ruminants from the Suvaliks. Pt. 4; Siwalik Birds. 
Pt. 5; Mastodon Teeth from Perim Island. Pt. 6; Siwalik and Nar¬ 
bada Chvl'-ma. Pt. 7; Siwalik Orocodilia, Lacertilia and Ophidia, 
Pt, 8; Terti.ny Fishes 



v J8i‘ M a mm a l ia (Supplement 1) j up. |jp, x pi»., 

■ MBkjfjb Fautmof the K»Wul .{audaddetKlutn'te g£ l)tj pp. 4(> 

■' / a p***- ® (Wrii). r r 

Vofc - .V* t* Boceu< * Chsiooia Irotn th# Salt^nge/pp, 7 (StMt), pis* 2 (*ti- 


(S **rNn I i , A XI 7‘V T SS^K^?l^?S PE] ^ CftETAOEOUS FAUNA OF WESTERN 
. ^STOt^ZKA MABl ^ N ^ UNCAN and W - ^RCY SLADEN, txcept Pb. 1, by 


VoL.%,pp, 16+ll0+382+91wS99, pis. 6+28+68-f 13«104. 1871-85. Pl I s Tertiary 
Crabs from Sind and Each. Pfe. 1 (now 2) : Sind Fossil Corals and 
Aloyonam; by P. Martin Duncan. Pt. 3: Tim Fossil Echmoiden of 
Smd : las. 1, The Canhta bmumonti beds; Fas 0, The Rami'ot Reims 
in Western Sind; Fas, 8, The Khirthar Series; Fas. i, ‘ihe Nnri 
(Ohgocene) Senes; Fa*. 5, the Ga; (Miocene) Series; Fa*. 0, 'tins 
Makrdn (Pliocene} Scries; by Duncan and Sladen. Pt. 4 : The Postil 
Echinoidea of Each and Kattywar, by Duncan, Bladen and Blanford. 


(Sen. XIII.) -SALT-RANGE FOSSILS, l>y WILLIAM WAAOEN, Pa h. 

Product us-i^i mestone Group : Vol. I, pt, 1 (1879). Pieces, Cephalopoda, pp. 72, pi s , 6, 

tt n it it 2 (1880). G.'uittopoda and supplement to pt. 1, 

pp. HI (75 —183), pis, 10 (1 double), (vii - 
xvl). 

u n „ » & (1881). Pelecjpoda, pp 14-1 (185 -328), pis 8 

(xvii—XKIV). 

„ „ „ „ 1 (188Z- 85). Br.Khiop.ida, pp. 442 (329- 770;, 

pis G2 (xxv—ltrxxvi). 

,, ,, ,, , 5 (1885) Btyozou- Ammlida' E< hnioth'lm.tln. 

pp. M (771-834), plr. 10 (lxxxvii —xevi). 

,, „ „ „ 6 (1886) Copieiiteiata. pp W' (835-924), f.l« 20 

(xevii—cxvi). 

„ ,, „ 7 (1887). Oa-lcnteiata, Protozoa, pp. 74 (925— 

898), pla. 12 (cxvii — cxxviii). 

Fossils from the Ceratiie Formation : Vol II, pt 1 (1895) Pisces- Ammonoidca, pp, 324, 
pis. 40. 

Geological Results ; Vol. IV, pt. 1 (1859), pp. 1—88, pis. 4 (out of print). 

„ „ „ „ „ 2 (1831), pp- 89—242, pis. 8 (out of print). 


(Sbh. XV.)—Ill.MALAYAN !• OSS IKS. 

Upper-triassic and liassic fauna of the exotic Works of 51 alia Joliar in the Phut Mahals of 
Kum&on • Vol. I, pt. 1 (1908), pp. 100, pis. 16 (1 double), by Dr, 0. Ibener. 
Anthracolithic Fossils of Kashmir and Spiti ; Vol. I, pt. 2 (1899), pp. 96, pis. 8, by Dr. C. 
Dinner. 

The Permocarboniferous Fauna of Chitiehun No. I: Vol. I, pt 3 (1897), pp. 105, pis. 13, 
by Dr. 0. Diener. 

The Permian Fossils of the Productus Shales of Kumaott and Garhwai : Vol. 1. pt 4 (1897), 
pp, 54, pis. 5, by Dr. G. Diener. 

The Permian Fossils of the Central Himalayas ; Vol. I, pt. 5 (1903), pp. 204, pis. 10, by 
Dr. 0. Diener. 

The Cephalopoda of .the Lower Trias : Vol. II, pt. 1 (1897), pp. 182, pis. 23, by Dr. C. 
Diener. 

The Cephalopoda of the Mnschelkalk : Vol. II, pt. 5 (1895), pp. 118, pis 31, by Dr. C. 

Diener. 

Upper Triassio Cephalopoda Faun® of the Himalaya; Vol. Ill, pt. 1 (1899), pp. 157, 
*, pie. 22, by Dr. E. von Mojsusovics. 

Trias Brachiopoda and Lamellibranehiata : Vol. Ill, pt, 2 (1899), pp 76, pis, 13 (2 double), 
by Alexander Bittner. 

The Fauna of the Spiti Shales : Vol. IV. Pt, 1, Ease. 1 (1903), pp 132, pis. 18; Foso 2 
(1910), pp. 133—306, pis. 47 (2 double); Fuse 3 (1910), pp. 307—395, pis. 38, bj 
Dr. V. tJhlig; Face. 3 (in ths Pres*) : Bivalves and Gastropoda, by K. Iloldhaus. 

Thb Fauna of the Tropites-Limestoiuj of Byars : Vol. V, Menton No 1 (1906), pp. 201, 
pis. 17 (1 double), by Dr. C. Diener. 

The Fauna of the Himalayan Muscholkalk : Vet V, Memoir No. 2 (1907), pp. 140, pis. 17 
(2 double), by Dr. C. Diener. - 



Lttdini-:, Carnic and N'oiu fauna- of Spill : Vol. V, Memoir No. 3 (1906), pp, 157, pit. 24 
{3 double), by I>r. 0. JDienei. 

Lo«ir Tiiasam Cephalopoda fi-m Spill, MivlU Johar and Ryans: Vol. VI, Memoin No. 1 
i ILK!!)), pp 186. pin 31, by Drs. A. Von Kiaft and C Ihener. 

The Fauna ul the Tiumiiulou-unid Luiie„tono oi Puinkhanda. Vol. VI, Memoir No. 2 
(1909), |*p- 39, pIs. 5, by Or. 0. Di/saor. 

The Cambrian Fossils of Sjuti: Vol. VII, Memoir No. 1 (1910), pp. 70, pie. 5, by F. R. C. 
Used. 4> 

The Oidovioian and ,Silurian fossils from the Central Himalayas : VoL II, Memoir No. 2 
(j n th* J'reet), by F. R. C. Heed. 


(S.k XVI.j-BAI.rcHISTAN FOSSILS. % ! KJ f i Z NOETIJNG, Ph.D., F.G.S. 
The Fauna of tlio Kellanays of Mu/ar Diik : Vol. I, pt. 1 (1805), pp. 22, pis. 13. 

The Fauna of the (Neocoiman) (ielen-mte Beds : Vol. 1, pt. 2 (1897), pp. 6, pis. 2. 

'l'ho Fauna of the Upper Cii f L-ceou,-. Jitum) Bods of Ibe Mari Hills : Vol. I, pt, 3 

(1897), pp 79, pis. 23. 


(NEW SERIES.) 

The Cambrian Fauna of the Eastern Silt range : Vol. 1, Memoir 1 (18S9), pp. L4, pi. 1, 
by K Redlioli. 

Notes on the Moiphology of the Pelocypoda : Vol. 1, Memoir 2 (L699), pp. 58, pis. 4, by 
Fritz Ncelling 

Fauna of the Miocene Beds of Burma : Vol. 1, Memoir 3 (1901). pp. 378, pis, 25, by 
Fritz Noclling [out o/ 

Observations snr quelipies Pinnies FosmIcs do* Lou r Gundwanas : Vol. II, M&uoir 1 
(1902), pp. 89, pis 7, by U ZuiUr. 

Pernio C.n bomferous L’J.u.ts and Vert- brafej* fio-n Kashmir*. Vol. IT, Memoir No. 2 
(1905), jiji 13, pH 3, by A C. Seaaid and A. Smith Woodwaid. 

The Lower Pala-ozoic Fossils of ihe Ncudi-rn Shan States, Upper Bimna : Vol. II, Memoir 
No. 3 (1906), pp. 164, pis 8, by K. ii C. Ilced 

The Fauna of the Nnpeng lids or the llh.i-tu' Bed* id Upper Burma : Vol. II, Memoir 
No 4 (1903), pp 88 pi, 9. by Mmn M Healey 

The Ilovonian Faunas of the Nojlbwo Shan Statue V M 11. Memoir No 6 (1908), pp. 183, 
pis. 20, by F It C peed. 

The MolJusra cd the Ib.mkoi Sums : Vol III, pt 1, Memoir No 1 (1909), pp sis, 83, 
pis. 8, by M. Cossmann and G. Piss,mo. Inti eduction, by F, W. Viedenburg. 

On some F’ish r< .r.a ms fr•i<n the Bed-- ,it in-itgingiu n, Co lira! Provinces : Vol. Ill, Memoir 
No. 3 (1908), pp 6, pi. 1 by A Smith Woodward. 

Anthracolithie Fosriis of the Shan Sw-te., ; Vol 111, Mwii-'ii: No 4 (1911), pp, 74, pis, 7, 
bv C Dieror 

The Fom.j1 Grrallid.'i of India Vol IV, A r < mi or V -, 1 (1531 ]), pp. 29, pis. 5, by G. E. 
Pilgrim. 

The Vtitebrate Fa 1 a of (In Guj Fine- >n thi Bn-.-i irils ,iid the Punjab: Vol. IV, 
Memou No. 2, -'d?, pp -1?-, pk 30 .ml ! nen, b t , G E Pilgrim 

Lower Gondvana PE---** fiwn flu- Gi.bi 1 -;„ih Pa-,.' K, tuiiir ■ Yn! IV, Memoir No. 3 
(1912), pp 10, p! 3 . be A C Sr-M.d 


The pme fi.scd for > be-r pi.bJun‘n>ns ,s tour .uina- (4 ponce) for single plate, with a 

minimum charge of Re. 1. 



RECORDS OF THE GEOLOGICAL SURVEY OF INDIA. 

You l, 1868 . 

Putt 1 (out of print) —Annual renoit iur 1867 Co <1 *tutns of 'lawa vallcj. Coal in 
Gftnow Hills. Copper in Biuulolkund. Metooutos 
Part 8 (out of punt) —Coal-beams of neighbourhood of Chanda Coil near Nagpur. Geo¬ 
logical notes on Sui&t colle<toiate. Cephalopodous tun a ot boulh Indian uetaceoub 
deposits. Lead xn Raipur district. Goal m Eutun Heinnpbere Meteorites 
Part 8 tout of print).-- Gastiopodous fauna of South Indian (rduroas deposits Notes on 
route iiom Pooua to Nagpur via Ahmednuggut, Jalua, Loouji , ieotmubaJ, Maugsli 
and iiwgunghat. Agate ilake in pliocene ( v ) deposit a ot Upj or Godaveiy. Boundary 
ot \ aid iy.m sei ies m Kdjputana. Meteorites 

Von. II, 1869. 

Part 1 (out of print). Valley of Pooma rner, West Umar Kuduipah iud Kmnool 
foimations. Geological ikccch of fahdJong plateau (odd in Sm^hoooni, etc Wells 
at H is u 6 obaQli Meteorites 

Pa>t 8 -Anmiil icpoit for 1868. Pamrshmu tula tnd other spence of Chetoma from 
newer Uiua.y deposits of Norbudda vail y. Mot ante i i liu lucks ot lkng.il. 

Part 5 Geology of Kuch, Western India Geology and phonal gco b t iphy of Nnobar 
Islands 

Part 4 (out of punt) -Beds containing silmlied wood in Eastern Pro i r, Bntuh Burma 

Mt iei lingual statistics of Kuiraon division Coal bold nor Chanda Lc id in Itaipur 

disti ic t. Meteorites. 

Voc ill, 1870 

Part 1 v < ui ( f i uni) - Annual lepoit for IbbD Gmilogi nf hi burnt hood ot Madias 
Alluvil dip sits ot Iirawadi, contrasted w th thos oc Guinea 

Part ’ (out oj prut') Geology ot Gw iboi and vum.lv ilat*h at l hd< li, Kumaon 

I. i' \»m u n CMn loli, ttuju di ti <t \\ i dh*. u i i *n K, Btiai and ten 

irtl 1 m ( L r tvitlu ii l.il j o d t i 

J'urf i 1 , i \li In in i i I id 1 1 i 1 M i I i 1 lb lpm di trut 

I'oii i i L i i Glih Mtis>'uh bet vtcn Bi’a pi i and It tn In l e in'eum in Buiro i Pc Uo 

loiiin lit-lldy ni Sudkai m u Futtij mg, vest of ltav ilpi idi At^i uliicious galena 

atm copier *n M in hum Ab'vys ot nan oi«-» 

J‘t ' ( it i i r f) (>i l gv *»f M mi l d i I’uniit i < u > i isiG of Ddblwin 

uiid Sni^hum l Gopjor mines ot bingbLnu . ? Gcn.i, ol i)i bhum md bmg 
Mhh i vl ic c 11 + 

Voi IV, Ih.'l 

Var‘ i in ic 1 rtj i t for l <(' ill (id di co ny n uni i i ( , iy, m<l ot jndnttions 
ot ct m ( uo li{ i'i distent Mimial st »)<in ot hui mo dm cn 
Part A i il i / i ir, Wiiton P.oi'ie G ol i il i ii • i * i * boiMi m Ivc.ukaD. 
11 ii o io in inr iicu of niti/e in lin >i>v m .bo *->f i rIc.n u Pij uit in boilers 

of i,v,«ii oi imc il l’niiginj Plmf he u ng itui hue d icfitv u alby, on south 
eiu jvtens i os , f tviudhi group to n tglibi tub < « >' l l< p <) aid lc , a iindri, and on 
pos iMe onuuefiLO of (oil m eune dne f.cn 

Part 1 (out it i n() Bonne tor coal m God iv n valby in c Gmiii,id i , id Bhad p . 
clnlain Ni-buii coil bum Gcok„y ot Ct did Ptov < e-» PJudbccung san I 
sl< non of God i\ uj valley. 

Pa it i (< >it <il punt) - Ammonite fauna of ICutih Ragui in l lui.^n ^Gingpur) Cod- 
fn let Smdstonec, in ueiphboathood of fu-t barrier on Godivau, and m countiy 
between Godiv in and F.lJore. 

Vol V, 1872 

Part / Annual leput for 1811 Rolitionaof joilcs netr Vtinree (M ui), Pumab. Minetal 
ogic .u n *t> t in ftiu'i it South Muffin 1 ii|(nni 3 c i mt v Smd-cti>m« m 
m iglib mi hood of hrst barrier on Godavari, and in counuy between Godavari and 
Ellore. 

Part 8 (out of punt) ~ Coasla of Baluchistan and Persia fmm Kirc hi to head nf Persian 
Gult, uni some of Gulf Islands Putts of Kmmnummot aid H ,nani ond i distuGs in 
Ni/j,ii’’b Doinnnons Geology of Onsta. Now cod field in .outheislcrn Ifydoiabad 
GVccan) terutoiy 

Part 8 -MatJtat and Mussandiiu on east coast of Arabia Example of local jointing. 

Axial group of Western Prome. Geology of Bomhav Piesidewy 
Part i — Coal tin northern legion of Sat pur a basin. Evtdeuee afforded by raised oyster 
banks on coasts of India, in estimating amount of elevation indicated thereby 
Possible belli oi 1 oal measiues m God nan divtiut Af iIim Ptc*dtiit> Lmieta or 
intratrappenu formation of Cential India. Poiiokum loc ditto ui P e u Supposed 
ooaounal hmo*tone of Yollatu Bile 

Vor.. VI. 1873. 

Part 1 .—Annual report for 1872 Geology ot North Wo«l Provinces. 

Part 8 —Bisruupur oo.il field. Mireralogical notes on of south Alir/apur and ad 

joining country. 

7 



Part 8 (out of pi m/).—-Celt ill ossiferous deposits of Narbada valley (Pliocene of Falconer): 
on age oi deposits, and on associated shells. Barakara (eoul-meoaures) in Beddadanole 
field, Godavari distnot. Geoiogy of ports of Upper Punjab. Coal in India. Bait- 
springs of Pegu, 

Part 4 [out of print). —Iron deposits of Chanda (Contrul Provinces). Barren Islands and 
Narkondam. Metalliferous resources of British Burma. 

vcn. vii, im. 

Part 1 ( out of print). —Annual report for 1873. Hill ranges between Indus valley in Ladak 
ami Shall i-Duta on trontiei of Yaik.ni.l Umtory. Iron ores of Hunmon. Haw 
materials for non smelting m Bimigonj field Elastic sandstone, or so-called Itaco- 
lumyte Geological notes on part of Northern Hu/anbagh. 

Part t> ( out of print). —Geological notes on route traversed by Yarkand Embassy from 
Shah l-1)tda to Yarkand and Kashgar Jade in Karakas valley, Turkistan. Notes 
lrom Eastern Himalaya. Pelt oleum in Assam Coal m Garo Hills Copper in 
Naibada valley. Potash-salt from East India. Geology of neighbourhood of Man 
hill station in Punjab. 

Port 8 (out of print) -Geological observaliens made on n visit fo Chaderkul, Thian Shan 
range. Former evtcnsion of glaciers within Kangra district. Building and orna¬ 
mental stones oi India. Material* for iron manufacture m K.uug.uij coni held. Manga¬ 
nese-ore m Wardha coal field. 

Part l t (cut of joint) - Aunlerous rorits of Dhambil hills, Dbmwsr district Antiquity 
of liuinan race in India. Cunl recently discovered m t h«, countiy oi Luni l'.ithans, 
southeast corner ot Afghanistan Pi ogress of geological investigation m Godavan 

district, Madras Presidcuey. Subsidiary mateiials for artificial fuel. 

Von. Vin, 1675. 

Part 1 (out of print).-- Annual report for 1874. ‘lhe Altnm-Artush considered fiom geo¬ 
logical point of view Evidences of 1 giouml ic<? * m tropical India, during Takhir 
period. Trials of Ranignnj fire-bricks 

Part i (out of print).— Gold-fields of south oa»t Wyuaad, Madias riesidemy. Geological 
notes on Kharoean hills in Upper Punjab Water b'-ai mg vti.it a of Surat district 
Geology of Seine! la’s tori it one* 

Part S (out of print) —Shabpur coal field, with notice ot coal evpimutiuns in Narbada 
region. Coal recently found near Moflong, Khasia Hills. 

Port Jf (out of print).— Geology of Nepal. K.ugaih ami Uingir co.il fields. 

Von. IX, 1076. 

Part 1 (out of print ).— Annual lepoit for 187:'). Geology of Sind. 

Part 8 (out of print) — Betnemcut of Dr, Oldham Age of some fossil Hocus m India. 
Cranium of Stegodon G.uieia, with nob's on sub genus and albed lorun. Sub Hima¬ 
layan senes in Jana (Jamtnoo) Hi lie. 

Part S ( out of punt).— Fossil floras in India, Ocologi, al >ge c.I occt.in groups comprised 
in Gondwann senes ol India, and on evidence they ,'t'foril of distinct zoological ami 
botanical terrestrial regions in am tent opmbs Belat sens of tosmliforous strata at 
Maleri and Kota, near Siromha, C. P. Fossil mammalian f.uimc of India and Burma. 

Part If (out of print).- -Fossil floras in India Orieology ot Mery copot amus dissnoiiiB 
Addenda and Corrigenda to paper on tertiarj mammalia. Plesiosaurus in India. 
Geology of Pir Panjal and neighbouring disti ices 

Vot.. X, 1877. 

Part 1 .— Annual report for 1876. Geological notes on Great Indmu Desert between Sind 
and Jtajputana, Cretaieous gruus Omphaha neai Namebo lake, Tibet, about 75 miles 
north of TJiassa. Esthc-ria m Condwnua iormation Verlebiuta from Indian tertiary 
and secondary rocks New Emydine from the upper tertiaries of Northern Punjab. 
Observations on under ground temperature. 

Part i (out of print) —Hocks of the bower Godavari. * Atgarh Sandstones ’ near Cuttack. 
FobsiI floras in India. New or rare mammals from the Siwaliks. Arvali series in 
North Eastern Jtajputana. Bonogs for coal in India. Geology of India. 

Part 3 (out of print).- -Tciturv zone and nndoi lying rm ks m Noitn-West Punjab. Fossil 
floras m India. Erratics m Pulwar. Coal explorations m D&rphng district. Lime¬ 
stones in neighbourhood of Bai ikar. Forms of blowing machine used by smiths of 
Upper Assam. Analyses of Jtanig.mj coals. 

Part 4 (ovt of print). —Geology of Mihanadi basin and it$ vicinty. Diamonds, golds, and 
lead ores of Sambidpnr district. ‘ Eryon Comp Barrovenns,’ McCoy, from Sripor- 
matui group near Madras. Fossil floras in India. The Blaini group ,ir>d ‘ Central 
Gfioibs ’ in Simla Himalayas. Tertiaries of North-West Punjab. Genera Chcero- 
meryx and Bhagotheripm. 

Von. XI, 1878. 

Part l .—Annual report for 1887. Geology of Upper Godavari basin, between river 
Wardha and Godavari, near Hironchn. Geology ot Kashmir, Kishtwar, and Pangi. 
Siwalik mammals. Palaeontological relations of Gondwana system. ' Erratics IB 
Punjab.' 

Part $ —Geology of Sind (second notice) Origin of Kumaun lakes. Trip over Milam 
Pass, Kumaun. Mud volcanoes of Hamri and Cheduba. Mineral resources of Hainri, 
Gbednba and adjacent islands. 
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DISPOSITION LIST. 

]. During the period under report the officers of the Department 
were employed as follows:— 

Superintendents. 

Mr. C. S. Middlkmiss . . Returned to head-quarters on the 

10th April 1911. Granted privi¬ 
lege leave for 3 month" with 
effect from the 9th May 1911. 
Returned from leave on the 7th 
August 1911. Placed in charge 
of the Rom bay, Central India 
and Rujputana party. Left for 
the field on the 18th November 
1911. 

Mr. E. Vrkdenburu . • At head-quarters as Palaeonto¬ 

logist till 13th October 1911. 
Granted privilege leave for 1 
month and 13 days and study 
leave for 4 months and 29 days 
with effect from the 14th Octo¬ 
ber 1911. 

Dr. fi. L. Kkrmor . Deputed from the 22nd March 

to 22nd April 1911 to examine 
the copper-lodes of Sikkim. 
Placed in charge of the Central 
Provinces party and left for the 
field on the 28th October 1911. 

Assistant Superintendents. 

Mr. P. N. Datta . Returned from the field on the 

5th May 1911. Granted privilege 
leave for 6 weeks with effect 
from the 10th October 1911. 
R. turned from leave on the 
21st, November 1911. Posted 
to the Burma party and left 
lor the field on the l‘2t.i Decem¬ 
ber 1911. 
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Dr. 0. E. Pilgrim . 


Mr. G. H. Tipper . 


Mr H. Walker 


Mr. E. H. Pakpoe . 


Mr. K. A. K. Hallowes 

Mr. G. oe P. (Jotter 


Returned to head-quarters on the 
20th April 1911. Granted privilege 
leave for 3 months, studv leave 
for 3 months and 20 days, 
and furlough for 3 months with 
effect from the 15th May 1911. 

Returned from the examination 
of the samarskite deposits in 
Nellore, Madras, on the 26th 
February 1911. Acted as Curator 
till the 13th October 1911, 
and appointed Palaeontologist 
from the 14th October 1911. 

Granted privilege leave for 2 
months and 22 days and fur¬ 
lough on medical certificate for 
3 months and 8 days with 
effect from the 20th January 
1911. Returned from leave on 
the 17th July 1911. Posted to 
the Central Provinces party and 
left for the field on the Kith 
November 1911. 

Returned to head-quarters on the 
24th April 1911. Granted privi¬ 
lege leave for 3 months and 
study leave for G months and 
9 days with effect from the 
15 th May 19P*. 

Returned to head-quarters on the 
21st May 1911. Posted to the 
Burma party and left for the 
field on the 7th November 
1911. 

Returned from leave on the 20th 
April 1911. Appointed Geo¬ 
logical Officer, Oil-fields Advisory 
Board, Yenangyaung; left head¬ 
quarters on the 22nd September 
1911. 
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Mr. J. Coggin Brown 


Mr. J. J. A. Page . 


Mr. H. C. Jones . 


Returned from leave on the 7th 
March 1911. Deputed to ex¬ 
amine and report on the gold- 
bearing gravels in Mong Long 
State, Northern Shan States, 
and left for the field on the 
28th April 1911. Assumed 
duties of Geological Officer, Oil¬ 
fields Advisory Board, Yenang- 
yaung on the 13th May 1911. 
Returned to head-quarters on 
the 5th October 1911. Ap¬ 
pointed Curator from the 14th 
October to 13th November 1911. 
Deputed to accompany the Abor 
Expeditionary Force and left 
head-quarters on the 13th Nov¬ 
ember 1911. 

Returned from the field on the 
5th March 1911. Granted special 
leave for 3 months and 2 
days with effect from the 7th 
July 1911. Returned from 
leave on the 9tli October 1911. 
Deputed to Mergui and Tavoy 
to advise on the wolfram and 
tin-mining industries of Lower 
Burma and left for the field on 
the 17th November 1911. 
Returned to head-quarters on 
the 17th May 1911. Granted 
privilege leave for 2 months and 
28 days with effect from the 
30th June 1911. Returned 
from leave on the 9th October 
1911. Re-posted to Central 
India for continuation of the 
survey of Gwalior State and 
left for the field on the 14th 
November 1911. 
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Mb. A. M. Heron . . . Returned from the field on the 

9th May 1911. Granted privi¬ 
lege leave for 2 months and 
28 days from the 30th June 
1911. Returned from leave on 
the 9th October 1911. Re¬ 
posted to the Bombay, Central 
India and Rajputana party and 
left for the field on the 25th 
October 1911. 


Mr. M. Stuart . . - Returned from leave on the 12th 

February 1911. Services tem¬ 
porarily transferred (from the 
18th February 1911) to the 
Madras Educational Department 
to act as Professor of Geology at 
the Presidency College, Madras. 

Mr. N. D. Daru . . . Granted privilege leave for 35 

days from the 3rd January to 
6th February 1911. Re-posted 
to the Bombay, Central India 
and Rajputana party for the 
survey of Dungarpur State and 
left for the field on the 23rd 
February 1911. Returned to 
head-quarters on the 11th May 
1911. Deputed to the College 
1 of Science, Poona, as Lecturer on 

, Geology from the 1st June to 

' 30th September 1911. Re-posted 

to the Bombay, Central India 
and Rajputana party and left 
for the field on the 18th October 
1911. 

1 

Md tj « Prow . . • Joined the Department on the 

28th February 1911. Appointed 
Curator on the 14th November 
1911. 
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Mb. C. S. Fox . . . Joined the Department on the 

2nd March 1911. Posted to the 
Central Provinces party and left 
for the field on the 10th October 
1911. 


Chemist. 

Dr. W. A. K. Chris riE . . Returned from leave on the 8th 

January 1911. Deputed to 
Sarubhar front the 20th Febru¬ 
ary to 14 th March 1911 in 
connection with the investiga¬ 
tion of Sambhar lake brines- 
At hctul-quurters for the rest 
oi the period under report. 


Sub-Assistants. 

S. Sethu Rama Rau . . Returned to head-quarters on 

the, 18th May 1911. Attached 
to the Biunia party and left 
for the field on the 27th October 
1911. 

M. Vina yak Rao . . Returned from the field on the 

20th May 1911. Attached to 
the Central Provinces party 
and left for the field on the 
25th November 1911. 


Field Collector. 

Bankim Bujari (lun’A . - Aj pointed on the 17th July 

1 1> 11. Attached to the Central 
Provinces party and left for the 
field on the 2nd December 
1911. 
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ADMINISTRATIVE CHANGES. 


2. The following officers joined the Department during the period 
under report:— 

Mr. H. K. Bion, B.»Sc. (London), F.G.S., joined on the 28th 
New officers. February 1911. 

Mr. C\ S. Fox, B.Rc. (Birmingham), M.I.M.E., F.G.S., joined on 
2nd March 1911. 


Appointments. 


Promotion. 


8. Mr. G. H. Tipper was appointed Paleontologist with effect 
from the 14th October 1911, vice Mr. E. 
Vredenburg on leave. 

Mr. J. Ooggin Brown was appointed to act as Curator from the 
14th October to 13th November 1911, when he was relieved by 
Mr. H. S. Bion. 

4. Mr. G. If. Tipper, Assistant Superintendent, Geological Survey 
of India, was appointed to officiate as Superin¬ 
tendent with effect from the 14th October 1911, 

vice Mr. E. Vredenburg on combined leave. 

5. Mr. 0. S. Middlemiss was granted 3 months’ privilege leave 

Leave. with effect from the 9th May 1911. 

Mr. E. Vredenburg was granted privilege leave for 1 month and 
13 davs and study leave for 4 months and 29 d;:>s with effect from 
the 14th October 1911. 

Mr. P. N. l)atta was granted privilege leave for (5 weeks with 
effect from the lOth October 1911. 

I)r. G. E. Pilgrim was granted privilege leave for 3 months, 
study leave for 3 months and 20 days, and furlough for 3 months 


with effect from the 15th May 1911. 

Mr. M. Walker was granted privilege leave for 2 months and 
22 davs and furlough on medical certificate for 3 months and 8 days 
with effect from the 20th January 1911. 

Mr. E. H. Paseoc was granted privilege leave for 3 months and 
study leave for (> months and 9 days with effect from the 15th May 


1911. 

Mr. J. J. A. Page was granted special leave for 3 months and 
2 days with effect from the 7th July 1911. 

Mr. H. C. Jones was granted privilege leave for 2 months and 
28 days with effect from the 30th June 1911. 

Mr. A. M. Heron was granted privilege leave for 2 months and 
28 days with effect from the 30th June 1911. 
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Mr. N. D. Daru was granted privilege leave for 35 days with 
effect from the 3rd January 1911. 

OBITUARY. 

6. Tho Geological Survey has lost a valuable coadjutor by the 
death of Dr. Victor Uhlig, who during the course of a large number 
of years had devoted himself to the study of the fossils of the Spiti 
shales. The results of his work have appeared in the Palceon- 
tologia Indica , and in my previous report 1 was able to write 
that the final part had been received from the author. Dr. Uhlig’s 
knowledge of the fauna of the Spiti shales was unrivalled, and 
his loss will be severely felt. 

7. The sudden death of Mr. T. R. Blyth, Assistant Curator, on 
March 21st has already been referred to in the previous volume of 
these Records. The lapse of time only emphasizes the value of his 
services and the difficulty of adequately replacing him. 

STUDENTS. 

8. Sayad Abdul Karim, B.A., of Hyderabad State, was under 
training until July 12th, when his course was completed and he 
was allowed to return to his State. During tho early part of the 
year he was attached to the Central India party and worked in 
Bharatpur State. 


UNIVERSITY LECTURES. 

9. Mr. Vredcnburg continued to hold the post of Lecturer on 
Geology at the Presidency College, Calcutta, until October 14th, when 
he took leave. He was succeeded by Mr. H. S. Bion. 

10. The services of Mr. Murray Stuart were transferred to the 
Government of Madras on February 18th, when he took up the 
appointment of Professor of Geology at the Presidency College, 
Madras. 

11. Mr. N. D. Daru acted as Lecturer on Geology at the College 
of Science, Poona, from June 1st until September 30th. 

PUBLICATIONS. 

12. The publications issued during the year comprise one volume 
of Records, two of Memoirs , and two memoirs of Paloeontoloyia 
Indica . 
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LIBRARY. 

13. The additions to the library during the year 1911 amounted 
to 3,107 volumes, of which 1,187 were acquired by purchase and 
1,920 by presentation and exchange. 

OFFICE. 

14. The considerable increase of work during recent years made 
it necessary to apply to Government for an increase in the subor¬ 
dinate staff generally; this was sanctioned during the year, with the 
result that additions have now been made to €)ie clerical staff, 
as well as to that of the Drawing Office and of the Museum. 

DRAWING OFFICE. 

15. After a service of thirty years, of which twenty had been 
spent in the post of Artist to the Geological Survey, Mr. H. B. W. 
Garrick retired on November 19th, 1911. The present high standard 
of the illustrations of our publications is due largely to Mr. Garrick’s 
zeal and efficiency, whilst the conscientious and painstaking way 
in which he carried out his work invariably earned for him high 
praise from his official superiors. The loss of his services will be 
severely felt. 

16. The new edition of the geological map of India (1"=32 miles) 
was completed during the year and 100 copies prepared. Most of 
these have already been disposed of, but a few have been reserved 
for sale. 

MUSEUM AND LABORATORY. 

17. Mr. G. 11. Tipper was Curator of the Museum and Labora¬ 

tory until the middle of October, when Mr. J. 

Staff 

J * Coggin Brown was appointed. When the latter 

left to join the Abor Expeditionary Force early in November, 
Mr. 11. 8. Bion took over charge. Mr. T. 11. Blyth, Assistant 
Curator, died on the 21st of March. His loss is very severely felt. 
Babu Durga Sankar Bhattacharji was appointed on probation as 
Museum Assistant for Mineralogy and Petrology. Balm Bankim 
Bihari Gupta having been promoted to Field Collector, M. It. lly. 
A. 8. 8ubba Iyer, B.A., was appointed on probation in his 
place. 
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Fossils. 


Meteorites. 


18. The number of specimens sent to the Laboratory for exami- 
Determlnative and nation and report was 325; of these assays and 

chemical work. analyses were made of 44. 

19. Mr. Tipper examined a very interesting collection of Jurassic 
fossils collected near Shckh Kudin by Mr. Copeland, 
I.C.8., Deputy Commissioner of Dera Ismail 

Khan. Although collected without reference to stratigraphy, they 
are quite sufficient to prove the occurrence amongst the Jurassic 
beds of the Trans-1 ndus Salt Range of a hassie fauna comparable 
in every respect with that so well developed in Baluchistan. More 
recently fossils sent by the same collector have been received, which 
have been collected entiiely from the has. They include— 

Harpoccras 2 sp. 

Pa ten sp. 

Lima sp. 

Thracia sp. ami others which are specifically identical with 
Baluchistan forms. 

20. During the year there were three acquisitions to the meteorite 
collection, all of falls which took place in the 
previous year. Further portions of the Banda 

and Bilaspur aerolites were received and in addition two small frag¬ 
ments of the Indore meteorite, which fell on the 24th of November 
1910 at the village of Lakangaon. in the peigana of Bhikauguou, 
Nirnar distnct, Indore State. This fall was unrepresented in the 
collection until the lhdore Durbar were kind enough to present 
these specimens. 

21. The work of re-labelling and re-arranging the rock collections 
is almost complete. The Siwalik gallery is now 
provided with printed labels. The re-arrange¬ 
ment of the invertebrate fossil gallery has been taken in hand and 
satisfactory progress made. A copy of the new edition of the 
geological map of Tndia (1"=32 miles) has been mounted, framed, 
and placed in the Meteorite gallery. 

22. On his w r ay back to head-quarters at the end of the field- 

season 1910-11, Dr. G. E. Pilgrim visited the 
Colleges. MU8eUn18 a ” d Lahore Museun at the, request of the Curator 

and arranged and labelled a large collection of 
rocks and Siwalik fossils. 

23. Mr. D. N. Wadia, Professor of Geology, Prince of Wales’ 
College, Jammu, was given facilities for undertaking petrographical 


Museum. 



69 


Paut 2.] General Report for 191 7. 

and other research in* the Laboratory for about two months during 
the monsoon. 


MINERALOGY AND PETROLOGY. 

24. Mr. Fox has measured, and described in the preceding part 
of this volume of '! Records, some crystals of red bloedilc from the 
Mayo Mine in tb ’«.« Range. Except in colour, they differ but little 
from previously known crystals of the same mineral from other parts 
of the Salt Range; they show a face, however, l (311), not hitherto 
observed on any of these. 

25. Mr. Tipper continued his examination of the monazite- 
bcaring sands of Travancore, and, in addition, has been able to 
detect the presence of this mineral in small quantities in very 
widely separated localities. It has been proved to occur in small 
quantities in the sands near Tinnevelly and also in the cemented 
dunes of that district, in the Vizagapalam district, in concentrates 
from the Sabarmati river at Golwara in Idar State, and recently 
in tin concentrates from Soul hern Rurma. Thanks to the kindness 
of Mr. H. 1*. Herbert, Manager, Morgan Crucible Company’s Mines 
in Travancore, and Mr. E. Masdlamani, State Geologist, specimens of 
the monazitc-bearmg pegmatites of that State have been carefully 
examined. The monazite is undoubtedly a primary accessory 
mineral, but, like many other accessory minerals, it does not follow 
any particular order in crystallization, Some of these pegmatites are 
very rich in monazitc. In spite of this, the conclusion to be 
drawn from a study of the sands is that the bulk of the mineral is 
derived, not from the pegmatites, but from lhe denudation of the 
charnockites and granulites in which the monazitc probably occurs 
in small (plantities. 

26. During the course of his survey of Idar State, Mr. Middle- 
miss met with a rock of unusual type and one of considerable 
interest. It occurs as a band at the junction of the Idar biotite 
granite with the Kawa dyke of olivine-dolerite (gabbro) at one mile 
north-west of Kawa. Microscopically it is a coarse, dark and light 
jock, with large poikilitic patches of biotite. It is composed of a 
fairly large amount of orthoclase, occasionally porphyritic as in the 
Idar granite, abundant lath-shaped plagioclase (albite-oligoclase) and 
quartz, a considerable amount of pyroxene in rather small idio- 
morpliic and hypidiomorphic grains, often gathered together into 
clusters and showing here and there change to uralitic hornblende, a 
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large amount of biotite in great ophitic plates and, aB accessories, 
iron ores and rather much apatite. Mr. Middlemiss regards this rock 
as a composite or “ hybrid ” one, due to chemical reactions between 
the two rocks now found on cither side of it, viz., the Idar granite 
and the younger intrusive Kawa dyke of olivine-dolerite. He con¬ 
cludes that owing to the basifying of the granite consequent on this 
intrusion, the quartz and orthoclase of the former have remained 
unaltered, but all the usually dominant microclinc has disappeared, 
its place being taken by abundant plagioelasc (albite-oligoclase); at 
the same time both the biotite and apatite of the granite have been 
largely reinforced. Or, regarding the reaction from the point of view 
of the basic rock, the more basic plagioelasc; (labradorite) has dis¬ 
appeared, as also has the olivine, whilst the pyroxene has per¬ 
sisted in more or less patchy groups. Except on the supposition 
of a commingling of material and chemical re-arrangement having 
taken place, it is difficult to classify a rock of such abnormal 
mineral constitution among the ordinary igneous rocks, and Mr. 
Middlemiss considers that all the conditions of its occurrence point 
to its being a hybrid. 

27. During a course of studv leave spent at Cambridge, Mr. 
Pascoc made a detailed examination of the lavas from Mount Popa 
in Upper Burma, and was able to confirm the conclusions of pre¬ 
vious observers that these consist exclusively of andesites. He 
recognises two types, one a hornblende-andesite in which the horn¬ 
blende phenocrysts show strong absorption borders and much al¬ 
teration to magnetite, and the other a porphyritic augito-andesito with 
small rounded grains of olivine. 

PAL/EONTOLOGY. 

28. Amongst the collections from the Spiti shales sent to the 

Lamcillbranchs and ^ r - Victor Uhlig for description, there were 
gastropods from the a number of lamellibranchs and a few gastro- 
Spltl 8hfl,e ®‘ pods; these were handed over by Dr. Uhlig 

to Dr. Karl Holdhaus, whose description of the material has now been 
received and will shortly be published in the Palaionlologia Indica. 
Dr. Holdhaus states that his examination of the bivalves tends 
generally to confirm the conclusions already arrived at by Dr. Uhlig 
from his study of the ammonites. At the same time the fauna 
seems to represent a very special and individualised facies, since, 
with the exception of certain species of Astarlc, Dr. Holdhaus has 
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been unable amongst 37 species to find a single one that is truly 
identical with similar species from other regions; he has thus un¬ 
fortunately been compelled to create a number of new species and 
one new genus. The gastropods arc few in number, poorly preserved, 
and of no particular importance. 

29. A very important work on Himalayan paleontology has 

just been completed by Mr. Cowper Reed, 

and , SI*urlan n f088llsy ,Cian name ty> tlle description of the Ordovician and Silu¬ 
rian fossils of Spiti and Kumaun. The material 
described includes Salter’s duplicates of Strachcy’s original collections, 
Stoliczka’s collections from Spiti, Griesbach’s from Kumaun, Krafft’s 
and mine from Spiti and Bashahr, and various small collections made 
by Messrs. Hughes, La Touche and others. Mr. Cowper Reed has 
been able to recognise definitely both Ordovician and Silurian faunas, 
of which the most remarkable feature is the striking American stamp 
of the Ordovician. Thirty-four species are closely related to American 
forms, but “ while the affinities of so many species is remarkably close, 
yet scarcely any or perhaps even none are absolutely identical 
Mr. Reed attributes this to “ a certain amount of modification 
having taken place in the course of their long migration from 
America.” Equally remarkable is the absence from the Ordovician 
fauna of any European aflinities, a fact which is the more striking 
in view of the very maiked European character of the Ordovician 
of the Northern Shan States. The Silurian fauna on the other 
hand, although showing distinct American affinities in the corals, 
is on the whole rather European, although the strong European 
facies found in the Shan States is not developed, 

30. Dr. Diener has completed, for publication in the Palccon- 

foloijia Indira, a description of the collections of 
Kashmir** 1 <08Si * 8 * rom Triassic fossils made by Mr. Middlemiss in 

Kashmir during the last few years. Amongst 
these Dr. Diener recognises representatives of the Lower Trias, 
Muschclkalk, and carnic stage of t he Upper Trias. The lowest horizon 
of the Lower Trias, which is found at Pustannah, corresponds fairly 
closely with the Otoceras zone of Spiti and Kumaun. The genus 
Otoceras, however, has not been found in it, but Oplucrras and 
Xrw>d iscms predominate. An interesting feature of this fauna is 
the close connection that has been proved between these two last- 


named genera, the intermediate forms being comprised among 
Mr. Middlemiss’ specimens. The lamellibranchs, however, are more 
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important than the cephalopoda, and include large numbers of 
Pseud'mi imt's ( Claraia ), of which four species are particularly in¬ 
teresting as representing isolated elements of Mediterranean origin, 
but all leading forms of the Werfen beds of the Alps. A younger 
Lower Triassic fauna containing Element/ites and Meekoceras is 
attributed to the Hedcnstroemia stage of Spiti and Kumaun. A 
fairly rich fauna was obtained from this horizon in the Ouryul 
ravine, and a similar collection from Mandakpal. The marked 
resemblance between the Lower Trias of Kashmir and that of Spiti 
and Kumaun is in decided contrast to the absence of resemblance, 
indeed to the dissimilarity, of the Muschelkalk. Throughout those 
more easterly parts of the Himalaya, the physical characters of the 
Muschelkalk are practically invariable, and the steep cliff of the 
nodular limestone always forms a characteristic feature which cannot 
be mistaken. This, however, appears to be quite absent from 
Kashmir. So far as the fauna is concerned, Hr. Dinner confirms 
Mr. Middlemiss’ view as to the absence of Lower Muschelkalk forms 
from all the collections hitherto made, whilst every fossil that can 
be assigned to the Muschelkalk appears to belong to the Trinodosus 
zone of other parts of the Himalaya. The only upper Triassic 
fossils in Mr. Middlemiss’ collections consist of lamellibranehs and 
brachiopods, which, although marked by certain Upper Muschelkalk 
affinities, are regarded by Dr. Diener as, on the whole, indicative 
of a c.irnic age. 


.‘{I Professor Seward has completed a detailed critical study of 
the plants collected by Mr. Oriosbach and by 
Afghflnistan Plant8 ,r ° m me ^'hanistun. Mr. Griesbach’s collections, 

which come chiefly from Chaliil and Shisha 
Walang to the north of the Kara Koh (Afghan-Turkistan), are regarded 
by Professor Seward as perhaps as old as lias or rluetic, whereas 
my collections, chiefly from the country to the south of the Kara 
Koh (Saighan and Kahmard), he regards as Middle Jurassic (Inferior 
Oolite). This intlier tends to confirm the suggestion (Memoirs, (Jeo- 
Ifupetd Surrey of I who, XXXJX, page 77) that the volcanic Doab 
series of Saighan is represented in Afghan-Turkistan by the estuarine 
and shallow-water marine -u-posits which contain Hahbico of Upper 
Triassic affinities. Professor Seward also confirms the view that 
the affinities of the Afghan Jurassic flora are with that of the 


provinces of Fergana and Syi Darya, that is to sav, of Angaraland 
rather than of (Jowlwanaland. 
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32. By the kindness of Mr. G. E. Harris, Agent and General 
Manager of the Assam Railways and Trading 
A8Mm coS fl me« f u°re8. lhe Company, I have recently been enabled to send 

to Professor Reward certain specimens of the 
Tertiary flora associated with th<? coal-seams of Margherita in Upper 
Assam. Good specimens are rare, as the shale rapidly disintegrates 
on exposure to the atmosphere. In the present instance, however, 
Mr. Harris had obtained a large fossiliferous block, which he imme¬ 
diately varnished, thus preserving it for some time from the effects 
of the atmosphere. The fossils consist chiefly of dicotyledonous 
leaves, which Professor Reward has described under the name PJn/llifes 
kfiniarupensis. They are unfortunately not sufficiently distinctive to 
warrant any statement as to geological age. Professor Reward’s 
paper appears in this part of these Records. 


Idar Slate. 


ECONOMIC ENQUIRIES. 

Asbestos. 

33. During the course of his survey of Tdar Rtate Mr. Middlemiss 
discovered in the hills to the south-east of 
Dev Mori (23° 39' . 73° 28') a deposit of as¬ 
bestos, which appears to be of excellent quality. If occurs in large 
rod-like masses, which, when soaked in wafer and dried, come out as 
long silky masses of beautifully white fibre. The mineral is the 
amphibole variety and is long in staple, some fibres being as much 
as eight inches in length. The deposit is being opened up bv the 
local authorities and, if it proves to be o| any size, should be well 
worth exploiting. 

Coal. 

34. During his investigation of the oil-fields of Assam, Mr. Pascoe 

took the opportunity of visiting the valley ol the 

Nnmehik river to the no. th-east of Margherita 
Here he discovered a fine seam of coal, some sixty feet thick. The 
results of his investigation have already been published in the 
previous volume of these Records (Vol. XLT, page 214). 

35. The proposed borings for coal on the Dilwal plateau of (he 

Ralt Range were put down during the latter 
Punjab. p ar t; of the year, at Tothral and Arar. These 

villages lie w r ell baek from the southern scarp of the range and 
are separated from one another bv a distance of about 2] miles. 
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If, therefore, there was a coal-field of any considerable extent 
below the nummulitic limestone of the plateau, evidence of its 
presence should be found below Tothral and Arar. No coal, 
however, was found at Arar, and a seam only a few inches thick 
at Tothral; at the latter place, the boring was carried to a depth 
of over 112 feet below the coal into the Olive series, and the general 
sequence proved to be similar to that at Dandot. The Arar and 
Tothral sections are given below, and that obtained from the pre¬ 
vious boring at Dandot is added for comparison :— 



Arar. 

Totliral. 

Dandot. 

Surface soil, debris aud 
liuininulilic limestone . 

!)!)' :r 

117' 0" 

127' 0" 

Variegated shales . 

10' o* 

10' 0' 

11' 6* 

Limestone with some cal¬ 
careous sandstone 

131' It" 

150' O' 

140' 6' 

Alum shale . 

27' <r 

24' 2' 

30' It' 

Coal-seam . ... 

— 

1' 4' 

V 10* 


Pink marl. 

(Irey shale. 

Dark grey shale. 


The persistence in character and thickness of the variegated shales 
lying between the two bands of nummulitic limestone is very marked, 
as also is the umformitv of the lower limestone. The results of 
these borings lead to the inference that the coal-seam is thinner 
under the Dilwal plateau than in the neighbourhood of Dandot, 
that is to sav, that it thins out and disappears towards the 
north. The data are of course insufficient to admit of any definite 
statement to that effect, but they give us no encouragement to 
expect that the seam under the Dilwal plateau will ever be appre¬ 
ciably thicker than that along the scarp, whilst the results of these 
investigations hold out no inducement towards further borings on 
the other plateaux of the . 'alt Range. 

Copper. 

3G. With a view to the preparation of a memoir on the copper 
deposits of India, Dr. L. L. Fermor was deputed to Sikkim to 
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examine the ore-bodies of that State. The most important are 
those of Bhotang and Dikchu. Both deposits occur interbedded 
with the associated rocks, being of the nature of interbedded 
replacement deposits; but whereas the Bhotang deposit is in a 
comparatively unmetamorphosed form of the Baling scries, the 
Dikchu deposit occurs in the belt of highly crystalline mica- 
schists with associated gneisses, forming a boundary zone between 
the Daling series and the Sikkim gneiss. In both cases, the 
copper-ore is chalcopyrite, the chief associated sulphide being pyrrho- 
tite. But, especially at Bhotang, galena and blende are also of 
somewhat common occurrence. Dr. Fermor finds the origin and 
mode of occurrence of these ores to be similar to those of the 
Singhbhum copper-lodes. In each area the lodes are interbedded 
in the Arch n an rocks (Dharwars in Singhbhum and Dalings in 
Sikkim, the garuetiferous rock of Dikchu being probably a highly 
metamorphosed form of the Dalings); in each area the bodies of 
copper-ore have been formed by the metasomatic replacement of 
the associated rocks; and in each area the copper-bearing forma¬ 
tions are close to large masses of granitic rocks, from which, one 
may conjecture, the copper-bearing solutions were derived. In 
Singhbhum there are numerous basic (epidioritio) dykes associated 
with both the granites and the Dharwar rocks (schists, quartzites, 
etc.), and, as an alternative to the derivation of the copper-bearing 
solutions from the granites, it is possible to suppose them to be 
closely connected with the basic dykes. The disposition of the 
Singhbhum copper deposits as an aureole in the Dharwars following 
the curvature of the Dhanvar-granito boundary is, however, in 
favour of the former suggestion, which, rs it happens, is also more 
suitable for explaining the derivation of the ores of Sikkim, where 
basic igneous intrusions arc scarce. 

37. Although the deposits of Sikkim are similar in mode of 
origin to those of Singhbhum, they differ from them remark¬ 
ably in the diversity of their mineral contents, which frequently 
include chalcopyrite, pyrite, pyrrhotite. blende, and galena; in 
Singhbhum, on the other hand, the copper-lodes show, as a 
rule, only two sulphide minerals, chalcopyrite and pyrite—with traces 
of ehalcocite at higher levels, probably representing a zone of 
secondary enrichment. In both Sikkim and Singhbhum, azurite, 
malachite, clirysocolla, and chalcanthitc, are found in the oxidised 
zones of the lodes, but in Sikkim where the slopes are very steep 

c 
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and denudation under the influence of a moist climate and heavy 
rainfall is very rapid, the oxidised zones arc much less promi¬ 
nent than in Singhbhum. In Sikkim the sulphide minerals may 
crop out at the surface in the fresh condition, but this practi¬ 
cally never happens in Singhbhum, where one might doubt the 
existence of copper deposits, were it not for the presence of numer¬ 
ous ancient outcrop workings stained with green and blue oxidised 
copper minerals. 

38. In August Dr. Fermor also paid a brief visit to the Matigara 
mine in Singhbhum. where the Cape Copper Company have been 
prospecting for some little time. 


Engineering Questions. 

39. During the early part of October, I visited Darjiling to join 

a committee convened to discuss the safetv 
Darjiling landslips. ()f the hil| _ sides iSUrroim ding the station. Atten¬ 
tion was chiefly centred on the Happy Valley slip, which was 
examined in detail; various suggestions were made with a view to 
preventing further landslips, but final measures were postponed pend¬ 
ing a detailed geological survey on a large scale of the whole 
hill-side from the Court-house to the Jail. It is proposed to 
undertake this in the summer of 1912. Incidentally it should 
throw much-needed light on the nature and origin of the 
Darjiling gneiss, which in the Happy Valley appeared to me to be 
derived largely from the metamorphism of a pre-existing sedimentary 
series of slate and quartzite. 


Galena. 

40. At the request of His Honour the Lieutenant-Governor of the 

Punjab I visited Basantpur in Bbajji State, 
Simla Hill States. ^ ^ q{ ^ head . works o{ the g imla hydro . 

electric installation, where galena and stibnite were said to occur. 
Specimens said to represent deposits of each had been sent 
previously to the Geologu.il Survey Laboratory, but had proved 
to be only galena, no ore of antimony occurring among them. 
The latter was said to have been found on the left bank of the 
Nauti Khad just above the flume, and two mule-loads of ore were 
sa d to have been taken away. In spite of careful search by 
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myself as well as by a guide who claimed to have collected ore from 
the deposit, not a trace of ore of any kind could be found at this 
locality; it would appear that the whole deposit had been removed. 

A few lumps of galena and a considerable amount of slag are 
found in the alluvium of the stream running from Basantpur 
to join the Nauti Kliad. The quantity noticed was. however, 
small and is probably derived from the small vcinlcts and clusters 
of galena to be seen here and there in the metamorphic limestone 
which occurs in large quantity in the neighbourhood Similar occur¬ 
rences of galena are common throughout the Simla Ilill States and 
are not as a rule of any economic importance. 


Gold. 


41. On his return from leave, Mr. Ooggm Brown was deputed 
to examine, on behalf of the Sawbwa, the 
Mnng Long State. „ravels of the Mong Long Sub-State in If si paw, 

where gold was said to occur in payable amounts. Mr. Brown 
found that the gravels, although rich in places, occurred in too small 
quantity to hold out any hopes of successful dredging operations, 
and recommended that the deposits be left to the. Slums to work. 
A detailed report on the subject has been published in the first 
part of this volume. 

Petroleum. 


42. In consequence of the introduction of the Oil-fields Regulation, 
towards the end of 19 LO, Yenangyaung was constituted an “ oil-field ” 
under the Act and a warden was appointed to take charge of it. 
At the same time, Mr. K. A. K. IT all owes was deputed to 
assist the latter officer with advice on technical matters. The 
Government of Burma subsequently decided to carry out the recom¬ 
mendation of the Oil-fields Committee and to constitute an Advisory 
Board to assist the warden, and it was eonsideicd desirable that 
a member of the Geological Survey should be on the Boaid. The 
Board was constituted in June of the rear under review and 
Mr. Coggin Brown was appointed to represent the Geological Survey; 
he w'as subsequently relieved bv Mr. Cotter in September. The 
experiment of constituting the Advisory Board has been entirely 
successful, and it is probable that the system will become permanent. 
It will therefore be necessary to arrange for the services of a member 
of the Geological Survey to be always available, and as it is not 
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desirable that an officer should be debarred for a long period 
from the advantages to be derived from spending the recess at 
head-quarters, if has been arranged to have two members of the 
Department conversant with the work so that one may relieve the 
other at Ycnangyaung every half-year. For the present Messrs. 
Cotter and Brown arc undertaking the duties. 

43. The oil-fields party consisted, in addition to Mr. Cotter, of 
Mr. K. A. K. Hallowes and Sub-Assistant Scthu Rama Ran. 
During the early part of the year, Mr. Hallowes was posted to 
Yenangyaung, but, after the monsoon, resumed field-work in the 
Pakokku district, where he has been engaged on a survey of the 
volcanic area in the northern part of the distiict. 

44. In the early part of the year, Sub-Assistant Sethu Rama 
Rau was engaged in mapping the area included in sheets 113 and 
157 (Burma Survey, 1"^=1 mile) covering parts of the districts of 
Minbu, Thayetmyo and Magwe. Three anticlines were noted in 
this area, viz.. (1) the Migyaunge-Kyundaw anticline, (2) the Tagaing- 
Sinmadaung and (3) the Mindegyi-Kyawdo. Of these the first 
is approximately symmetrical, and has shallow dips ranging from 
10° to 25°, the Pegu beds being continuous with those of the 
Minbu oil-field. The conditions are regarded as favourable for the 
storage of oil. The Tagaing-Sinmadaung anticline is asymmetric 
on the north and symmetrical on the south, but the dips are very 
high, and the economic possibilities of the area are regarded as 
poor. The Mindegyi-Kyawdo anticline is a •symmetrical one with 
shallow dips ranging from 10° to 25°. The Pegu beds here are the 
continuation of those exposed near Ycnainan and Thabyemyaung, 
where seepages are numerous; the area is therefore regarded as 
decidedly promising. 

During the latter part of the year, Sub-Assistant Sethu Rama 
Rau was engaged in surveying the Pakokku district. 

Steatite. 

45. Reference has already been made to the asbestos found by 
state Mr. Middlemiss in Idar State. It occurs among, 

and w closely associated with, large quantities 
of steatite. The latter is found between Dev Mori and Kundol 
(23° 40': 73" 28') and also at Ghanta (23° 36': 73° 26'). The 
steatite is of very fair quality and occurs in enormous quantity, 
Mr. Middlemiss having calculated that at the first locality alone 
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there are over two million tons in sight and within easy reach. A 
note on the subject has been published in the preceding part oi 
this volume of the Records. 


Tin. 

46. In July, Dr. Fennor visited the Nurunga tin locality, 
already noticed in Records, Vol. XXXIII, page 
district? 8 *' HflIar,b<lgh a35 > 1906; a syndicate, advised by Mr. P. N. 

Bose, had recently carried out a little explor¬ 
atory work on the outcrop and had smelted in a local native iron- 
furnace a small quantity of the ore obtained. No attempt had 
been made, however, to unwater the old workings and no effective 
examination of the deposit could therefore be made. The deposit 
is of a very unusual character, consisting of a thin band, some 6 
inches thick at most, of cassiterite-granulite, forming an inter- 
bedded layer in a considerable thickness of microcline-granulite: 
in addition to the band mentioned above—which often contains 
a very high proportion of cassitente, as much as 30 to DO per 
cent—cassiterite is also found in sparsely scattered granules in 
the microcline-granulites. especially close to the cassiterite-granulites. 
Samples of the country-rock have not yet been analysed, but it 
seems unlikely that the amount of included cassiterite is sufficient 
to render the whole mass of rock worth treating as an enormous 
deposit of low-grade tin-ore. The specimens collected have not yet 
been thoroughly studied, but the mode of occurrence of the tin 
suggests that the cassiterite-granulite is a basic segregation from the 
acid granulitcs with whch it is associated. 

See also under Wolfram. 


Water. 

47. At the request of the Local Government, it was arranged 
that a traverse should be made across the Irrawadi valley from the 
western foot of the hills of the Southern Shan States to the outer 
ranges of the Arakan Yoma, with a view to ascertaining the possi¬ 
bility of obtaining supplies of water under artesian conditions. The 
work was undertaken by Mr. P. N. Datta, who made a complete 
traverse along the latitude of Pyawbwe. On the whole, the result 
was not very encouraging, but Mr. Datta indicated various spots at 
which artesian water might be found. , 
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Wolfram. 

48. At the request of the Local Government, Mr. Page was 
again posted to Tavoy and Mergui with a view 
to assisting the local officials with advice in 
matters relating to tin and wolfram-mining. Owing to the great 
rush for wolfram concessions in Tavoy and to the complete absence 
of reliable maps, he found that there was great difficulty and delay 
in connection with the issue of prospecting licenses. Matters, how¬ 
ever, are being gradually reduced to order and it is hoped that be¬ 
fore long all pending applications will have been dealt with. 

GEOLOGICAL SURVEYS. 

Assam. 

41). Having been deputed to Assam for the field-season 1910-11, 
Mr. Pascoe was permitted to accompany a 
Naga mills. H Pascoe : column that left Kohima early in January for 

u visit to Makwari on the Assam-Burma border. 
The greater part of the traverse, which was some 85 miles in 
length, lay over a monotonous sequence of Disang shales and slates 
with little to relieve it save occasional lenticles of quartz. Among 
the Disang beds, between Dim a pur and Kohima, was recognised 
the Naogaon sandstone of Mallet forming the peaks of Kadiuba 
and Siwenuehika. In the extreme east of the area, occurrences of 
serpentine w r ere observed corresponding to the band mapped by 
Mr. K. D. Oldham in Manipur. A thick massive conglomerate was 
another interesting feature of this part of the traverse. The ser¬ 
pentine has been derived from gabbro and peridotite, pieces of 
which rocks arc common in the streams. 

50. The despatch of an expedition to the Abor country offered 
an opportunity for exploration of a tract of 
HIUsl' J C Brown * Abor which the geological conditions were entirely 

unknown and it was therefore decided that a 
member of the Geological Suivcy should be attached to the force. 
Mr. Coggin Brown w f as selected for the purpose and joined at Kobo 
early in December. Mr. Grown has been able to add largely to 
our knowledge of this part of the Himalaya and he deserves great 
credit for the energy and perseverance with which he pursued 
his work in the face of the many difficulties inseparable from 
an expedition of the kind. It was anticipated that the general 
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sequence of strata recognised at different times in the outer zone 
of the Eastern Himalaya would be more or less followed in the 
Abor hills, and this proved to be the case. Frtmi Kobo north¬ 
wards the flat alluvium was found to stretch to the foot of the 
hills as far as Pasighat. In every direction it is covered with dense 
forest and the luxuriance of the vegetation entirely masks the 
ground. North of Pasighat the road soon commences to rise over 
pleistocene deposits lying on a core of Biwalik rocks, and at 
Janakmukh there is a raised terrace section of pleistocene gravels 
150 feet in thickness, the top of which is 350 feet above the 
present level of the Dihong. 

51. The Siwaliks were crossed on the line of march between 
Pasighat and Rammidumbang, forming the outer low’cr-lying foot¬ 
hills which flank the higher ground to the north ; they were found 
to consist of great thicknesses of various kinds of sandstones, the 
softer micaceous varieties often containing nests of bright lignite, 
undoubtedly the remains of waterloggged drift-w r ood deposited 
during the formation of the rocks. Landslips are very common 
in this zone and from the high Abor “ jhums ” (clearings) the 
light coloured Tertiary strata show lip well against the dark green 
of the Sub-Himalayan rainy forest which covers the hills. 

52. The Siwaliks dip into the hills and have the customary 
appearance of being overlain by the Himalayan Gondw’anas, the 
next series met with. Unfortunately no actual contact of the two 
systems was seen, but there is no doubt that it is the same here 
as elsewhere. The commonest rock types in this senes aie W'hitc 
and greyish-wliite, indurated sandstones and quartzites, reddish feiru- 
ginous shales, black carbonaceous shales, often with clay-ironstone 
septarian nodules, hardened, greyish-blue shales in which a schistose 
structure has been developed, and coal-seams. Owing to the in¬ 
tense crushing to which they have been subjected the seams have been 
squeezed into lenticular patches and the coal itself rendered powdery 
and friable. It is believed that these coals are of no economic 
value. Near Renging bands of decomposed volcanic rock begin to 
make their appearance, interbedded with the Gondwanas, and further 
north there is a great development of trap-hke rocks which have 
given rise to the peculiar physical character of the narrow gorge¬ 
like course of the Dihong through the lower Abor lulls. These 
rocks have been named the Abor Volcanic series, but at present, 
mainly owing to the want of continuous exposures, it is not possible 
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to fix their exact age, though in the presence of palagonite tuffs 
they bear a striking resemblance to the Rajmahal traps. This 
series is followed higher up the valley by metamorphic rocks which 
in general appearance and position appear to correspond partly 
with the Daling series of Sikkim. 


Bombay, Central India, and Rajputana. 

53. Messrs. Middlemiss, Jones, Heron,and Daru, were engaged in 

Messrs. C. S. Middle- sm ' vc y °f parts of Bombay, Central India 
miss, H. C. Jones, A. M. and Rajputana, together with a few connected 
Heron and N I). Daru. areas in the, Punjab and United Provinces which 

border the part of Rajputana worked by Mr. Heron. 

5d. Mr. Middlemiss began work in Idar State, and spent from 
January to April there investigating a portion 
^Mr.Middiemiss; idar (jf t]le country new to the Geological Survey, 

but lying immediately south of Hacket’s and 
La Touche’s surveyed areas in Rajputana and north of Kishen 
Singh’s mapped areas in parts of Bombay. He completed a well- 
defined area of about 729 square miles, lying centrally within sheets 
118 to 120 and 144 to 140 of the Bombay 1" = 1 mile survey. 
The banded and bedded formations represented are a folded 
(N.N.E.—S.S.W.) complex of Aravalli ealc-gneisses and other schists, 
Delhi quartzites coming apparently above and folded with the 
latter,- Ahmednagar sandstone series and recent deposits. The 
most common form of the first of these, occurring in limited ex¬ 
posures among vast spreads of alluvium, is a thoroughly crys¬ 
talline aggregate of much caJcite with varying amounts of quartz, 
microcline, plagioclase, diopside and sphene, and occasionally with 
much biotite, or with wollastonite, seapolite, garnet and zoisite.* 
Among it ramify innumerable small granitic veins of aplite, graphic 
granite, and pegmatite, which sewn to be as old as the folding 
of the rocks among which they appear. There are also later- 
intruded, large, rugged and grotesque masses of Idar granite 
(biotite and hornblende granite) and of quartz-porphyry bursting 
irregularly through the region regardless of the older series. Long 
sinuous dykes of vein-quartz (ni-ra-acid differentiation products of 
the Idar granite ?) and one or two examples of a basic dyke 
(olivine gabbro or doleiite), together with a contact, composite or 
hybrid rock, between the latter and the Idar granite, were also 
identified and mapped. 
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Of these intrusive rocks, Mr. Middlemiss specifically identifies the 
Idar granite with the Siwana and Jalor granites, and the quartz- 
porphyry with the Malani rhyolites of Western Bajputana (see 
La Touche, Mem. Geol. Survey of India, Vol. XXXV, pt. 1, pages 25 
and 90—91) and the.olivine-gabbro and dolerite with a very similar 
one also in Western Bajputana, described by Sir T. Holland (he. cit., 
page 91). But there are further resemblances between the two areas 
in the nearly horizontal Ahmednagar Sandstone series, which aj»- 
pears as cappings on the hills or in the deeply-cut rivers under 
the alluvium, and which probably represents the Banner sandstone 
of Western Bajputana as well as the Lathi group of Jaisalmir and 
the Umia of Kathiawar. 


55. No minerals of sufficient importance to notice here have as 

yet been found, but the sandstone quarries at 
' l,J "*'* Ahmednagar yield an excellent free-stone, whilst 

marble and granite can also be obtained in any quantity. 

56. Mr. Jones spent a full season, from November to the middle 

Mr. Jones : Gwalior. of Mu >’’ ,u the A ™i hera and U jj ain districts, 
continuing the revision of the geological maps 

of the area and the investigation of the mineral resources of the 
State. The area is contained on sheets nos. 212 to 215 and 
242 to 247 of the Central India and Bajputana Survey (1" =1 


Mr. Jones: Gwalior. 


mile). Of this the Bag area to the south took him to the interest¬ 
ing localities already surveyed generally by Messrs. Blanford and 
Wynne (Mem., Geol'. Surrey of India, Vol. VI, pt. 3) and later 
again in more detail by Mr. Bose (Mem., Geol. Surrey of India, 


Vol. XXI, pt. 1). 


57. Although Mr. Jones was primarily concerned with the possi¬ 
bility of finding ores of manganese in the crystalline rocks, he 
has incidentally contributed a newly coloured map of most of the 
Bag area in even greater detail as regards delineation of boundaries 
than the already detailed work of his immediate predecessor 
Mr. Bose. A feature of special interest in his report of this area, 
where the sequence of beds comprising Nimar sandstone, Nodular 
limestone, Coralline limestone, Lainela, and Dcecan Trap, lie almost 
horizontally above the steeply dipping Bijawars or still older gncissic 
and metamorphic series, is the beautiful set of photographs which 
he has taken in illustration of this and other physical features. 


His report may generally be considered as a further study in a 
number of detailed and well-illustrated sections taken at points 
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of special interest of the area already liberally treated by Mr. 
Bose. A further addition to the fossils, of about Cenomanian age, 
collected especially from the Nodular limestone and the Deola and 
Chirakhan marl has also been made by Mr. Jones, Among these 
Mr. Tipper has specifically recognised Uemiasler similis, Placenliceras 
Minloi Vredenburg, and Namadoccras Scmdiae Vredenburg. As 
before, no fossils were obtained from what have been called 
Lameta beds at the base of the Deccan trap, so that the points 
in debate with regard to that formation remain as they were. 

58. No manganese nor anything of special economic importance 

Economic was f° un( l- In the Bijawar rocks near Bag, 

however, Mr. Jones found promising slates, and 
lie has suggested that pits be opened in them to determine their 
quality and suitability for roofing, writing slates, etc. 

59. From the middle of November to the first week in May 

Mr. Heron spent a full season in continuation 

Mr. Heron: Rajputana, northwards, eastwards and south-eastwards of 
Punjab and United Pror- , . i ■ *, , ,, , , 

luces. lus work in Alwar of the last two seasons. 

The formations exposed constitute isolated hill 
groups, gradually dying out in the lndo-Gangetic alluvium to the 
west of the Jumna, during which process they spread out from 
Rajputana (whence the work of determination originated) into the 
neighbouring areas of Delhi and Gurgaon districts of the Punjab, 
and Agra and Muttra districts of the United Provinces of Agra 
and Oudh. This large area is included in Atlas of India sheets 
49 and 5() (1" 4 miles), and standard sheets (l w —1 mile), Punjab 
Survey nos. 321 to 325, Central Tndia and Rajputana Survey 
nos. 283, 284, 312, 313, 337 to 311, 3G0 to 3G2, and United 
Provinces Survey no. 23, all of which are now completely surveyed. 

(50. The rock systems include those of the Alwar State already 
described in previous reports by Mr. Heron, namely, Aravallis 
(schist series of Racket), above these the Alwar quartzite series, 
which in the Biana lulls becomes split up into several groups, and 
above these the Ajabgarli (Mandan) series of slates, shales, etc. 
Besides these, in the area surveyed there are examples of Hacket’s 
“ Gw T aliors ” of Hindaun (think laminated cherts with jasper layers) 
and the Bhander and Row a sandstone stages of the Upper 
Vindhyaps, which are not found in Alwar. 

Gl. Notwithstanding the large surface covered, practically only 
one sheet (Central India and Rajputana no. 341) presents any 
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variety of geological feature. This is embodied in the hilly mass 
of Ahvar quartzites north-west of Biana and the Upper Bhander 
scarp to the south. The rest of the sheets comprehend long tailing- 
out ridges or hill-masses of either the Alwar series and Ajabgarhs 
with a few pegmatite veins, or of the Rewa and Bhander stages 
in monotonous regularity, the greater part of the structure of the 
country and all geological boundaries being hopelessly buried under 
the all-pervading alluvium. 

62. With reference to the Biana hills in sheet 311, it is to be 
noticed that Mr. Heron upholds Racket’s sub-divisions of the Alwar 
series into five groups (Rec., Geol. Sure. India, X, 87 and XIV, . 
298), with one unconformity and several conglomerates indicating 
breaks in the succession. Near the middle of the lowest group 
(the Nitahars) there are two bands of volcanic rocks, traps and 
tuffs, the former of which Mr. Heron has determined as a doleritc 
in which the plagioclase has been replaced by quartz and muscovite 
or kaolin, and the augito by chlorite. 

The “Gwalior” cherts of Hacked, Mr. Heron thinks, may be¬ 
long to the schist series and not to the true Gwaliors. 


Economic 


63. Impure graphite and a tradition of gold at Sohna, some old 
copper workings west of Nitahar and the 
kaolin of Kasampur have long been known 

and are mentioned in the Manual uf the Geoloi/// of India, Vol. III. 
Nothing further of importance has been found by Mr. Heron in 
connection with them. He describes, however, an excellent band 
of slate at present being worked by the Kangra Valley Slate 
Company near lvund railway station. Building stone from the 
long-celebrated Upper Bhander sandstone quarries m Bharatpur 
State is of excellent quality. 

64. Mr. Daru spent only a very short field-season engaged in 

the above survey, namely, the months of March 
anr r Dunga r rpar. Ban8Wara and April. During the first fortnight of this 

he was occupied in Banswara, the completion 
of the survey of which left him free to pass northwards and 
westwards into new ground in Dungarpur, where he surveyed 230 
square miles in the extreme north-east of that State (sheets 17o 
and 176 of the Central India and Raj put-ana, Survey). Mr. Daru 
describes the area as being entirely of Aravalli rocks, with igneous 
intrusives and a few patches of recent alluvium, most of the country 
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being a continuation north-west along the strike of the formations 
os found in Banswara. 

05. The Aravallis arc of the “ argillaceous ” type, generally 
biotite schist, occasionally with garnet and staurolite, sometnnes 
too with a large proportion of magnetite. This passes locally into 
quartz-schist. There is also found hard shale, phvllitc, graphitic 
shale, muscovite schist, hornblende schist and apatite schist. Boulder 
beds preponderate in one area east of the Sabla chain of hills. 
Limestone is comparatively rare, such outcrops as occur being 
extensions from the Banswara area. Two bands of ferruginous 
cherty quartzite are found, also in extension of the Loaira rock from 
Banswara. 

60. The intrusives in these consist of aplitc, graphic granite and 
muscovite pegmatite, occasional!v with tourmaline; and there are 
also quait/.-felspar rock and vein-quartz, the latter being in both 
large and small veins and regarded as extremely acid representa¬ 
tives of the pegmatites. Granite, gneissose granite, syenite and 
diorfte are also found. In two or three bands there are also ex¬ 
amples of “ interbanded quartz-hornblende schistose intrusives.” 

67. No minerals of economic importance occur in sufficient 
quantity or quality to be worth exploitation. 
The apatite schist may perhaps be put to 

some use, but its quantity is unknown as it is largely obscured by 
soil. 

Burma. 

68. The work of the Burma party has already been referred to 
under Petroleum and Water. In addition to 
the systematic survey being carried out in 

the oil belt, a survey was begun by Mr. Datta of the country 
lying along the western foot of the iShan Hills from Kyaukse 
southwards. Work was only begun just before the end of the 
year and there is therefore but little to report. Mr. Datta finds 
that the country in the neighbourhood of Kyaukse consists of an 
altered sedimentary series, now consisting of argillite, quartzite, mica¬ 
ceous schist and marble, associated with biotite granite to which the 
metamorphism of the sediment. 1 v rocks is probably to be attributed. 

Central Provinces. 

69. It was decided this year to form a new field party, in addi¬ 
tion to those already at work in Burma and Central India, the 


Economic. 


Mr. P. N. Datta. 



Paht 2.] 


General Report for WJJ. 


87 


new party being for the systematic survey of the Central Provinces 
on the scale of 1*=1 mile. Previous work in this province has been 

carried out on a variety of scales, and much of the province is 

practically unsurveyed. The party has been placed under the charge 
u . , , _ of Dr. Fennor, and, as constituted for the field- 

H. Walker, c. S. Fox season of 1911-12, includes also Messrs. II. Walker 

aedM. R. Ry. Vlnayak and C. S. Fox, Assistant Superintendents, and 

M. R. Ry. Vinayak Rao, Sub-Assistant. Babu 
Bankim Bihari Gupta, recently promoted from the post of Museum 
Assistant to one of the newly sanctioned posts of Field Collector, was 
also sent with this party in order to collect a typical series of 
Chhindwara rocks. The first area selected for survey comprises, 
on the northern line, the districts of Betul and Chhindwara as 
far north as the Satpura coalfields, and the districts of Seoni and 
Mandla as far north as the district boundaries, and, on the 
southern line, the districts of Nagpur, Bhandara and Balaghat 
as far south as the Bengal-Nagpur Railway line. This area has 
the advantage of being, as far as is known, a homogeneous geo¬ 
logical entity, including a large proportion of unmapped country 
and the whole of the Central Provinces manganese-ore deposits 
with the exception of those of Jubbulpore. Maps on the 1" scale 
are available for the whole of this area with the exception 
of the Nagpur district, of which the largest maps available 

are on the scale of 1"—2 miles. The Surveyor-General has, 

however, kindlv modified the programme of work of the Survey 
of India party now engaged in preparing new maps of the 
Central Provinces and Berar so as to issue the topogc. phical 

sheets of this district within the next two or three years. Mean¬ 

while, work was commenced during the current field-season (1912- 
13) on the northern line of districts. The Betul district has been 
assigned to Mr. Walker, whilst the remainder of the party accom¬ 
panied Dr. Fermor to the Chhindwara district in order to become 
familiar with the rock formations, the study of which was com¬ 
menced as long ago as 1903 (Fermor, Recotds, XXXIII, pages 
159—218, 1906). Rub-Assistant Vinayak Rao has since been sent to 
Seoni to commence mapping in that district on the lines estab¬ 
lished at Chhindwara, whilst Messrs. Fermor and Fox propose 
to survey the Chhindwara district jointly, as it contains a largo 
area of varied Archaean rocks and gives a section across the 
Ratpura Hills from the 1,000-ft. Nagpur-Balaghat plain on the south, 
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across the Chhindwara plateau (2,200-ft.) in the middle, to the 
Mahadeo Hills bounding the southern edge of the Narbada valley 
on the north and frequently rising to elevations of over 3,000 feet. 
It is expected that a detailed survey of this district will furnish 
the key to the structure both of the Satpura Hills, which traverse 
the northern line of districts, and of the Archaean plains com¬ 
prising the larger portion of the southern districts. 

70. In the short portion of the current field-season falling within 

Deccan Tra the year under review, the only work carried 

™ ‘ sufficiently far for report here is the detailed 

mapping of some 70 square miles of Deccan Trap lying on the 
2,200-ft. plateau round the villages of Linga and Lahgarua, to the 
south of Chhindwara town. Dr. Fermor began detailed work on 
this area with the object of determining, in the first place, whether 
it would be possible to break up the Deccan Trap formation into 
divisions sufficiently well-marked to be easily mapped, or whether 
it would be necessary, as seemed probable, to colour the whole of 
this formation wutli one tint. Incidentally he wished to study in 
some detail the inner relationship of the vast succession of lava- 
flows, especially as to origin. Mr. Darker has expressed the view, 
in his Tertiary Igneous Rods of Skye, that the columnar dolcritic 
flows interbedded in the Tertiary basic lavas of that island are 
sills intruded between the flow’s of extrusive basalts. To ascertain 
whether or not such an explanation could be applied to the 
Deccan Trap, it was decided to map, flow by flow, a selected area 
in which the existence of dolenle had been ascertained. Dr. 
Fermor and Mr. Fox first mapped a portion of the area jointly, 
determining the existence of four distinct flows; they then separated, 
Mr. Fox carrying the boundaries to the northern and western 
edges of the selected area and Dr. Fermor to the southern and 
eastern. The results of their work are of considerable interest. Each 
flow—except the uppermost, the surface of which has been denuded 
away—shows a vesicular, more or less amvgdular, surface; and 
between each pair of flow's there is usually an ' intertrappean ’ layer. 
This sometimes takes the foim of a silicified sedimentary stratum a 
few feet thick—in some ca f> s of limestone, and still frequently 
containing abundant silicified fossils, Pliysa, Paludina and Lymncea (?) 
—whilst in others the intertrappean layer consists of a green clay, 
the ‘ green caith’ of Indian geologists, sometimes 1 associated with 
brownish and cream-coloured clays. The origin of this green earth 



Paiit 2.] General Report for 1911. 89 

seems to vary; in some cases, it has undoubtedly been formed bv 
the alteration of the underlying lava surface, but in other cases 
the origin is doubtful. Sometimes both green earths and sedi¬ 
mentary intertrappeans occur together, the green earth usually over- 
lying the sedimentary rocks. Mr. Fox has collected for careful 
study a series of specimens of green earths and green jaspers, both 
from these intertrappean layers and from the lava, flows them¬ 
selves. 

71. The flows are numbered serially 1 to 4 from below upwards, 
flow 1 being the true basal flow in this area, as it rests directly 
upon the Chhindwara granite. With the exception of flow 2, all 
have normally the texture of basalts, but any flow may be 
exceptionally more coarse-grained, t.e., dolcritic. Flow 2 is, how¬ 
ever, usually a crystalline dolerite, and if any flow were to prove 
intrusive, it should be this one. Several other doleritie flows were 
discovered later in the season on the edge of the ghats fring¬ 
ing the Kanhan valley, but nowhere was any evidence of intrusive 
relations detected. On page ‘2 r >9 of the Manual of the Geobyy of 
India, second edition, the existence of plienocrysts ot olivine in the 
Deccan Trap is referred to; but it is probable that the plienocrysts 
of plagioclase, so abundant in the basalts, have been mistaken 
macroscopically for olivine, for none of the ollicers working on the 
Deccan Trap formation of recent years have been able to detect 
this mineral in thin sections under the microscope, although serpen- 
tinous patches are commonly seen, representing in some cases, 
perhaps, original olivine. It is interesting to record, therefore, that 
both Dr. Fermor and Mr. Fox independently discovered obvirie in 
flow 2, in which it appears to be a normal constituent, although 
frequently altered completely to serpentine, and rarely quite fresh. 
The separate flows do not rest, on each other with horizontal sur¬ 
faces, and by the judicious use of the aneroid, frequent surprisingly 
high variations of a particular flow from one point to another have 
been detected. Marked dips of several degrees have been noticed in 
many places. As it was uncertain whether any or all of these dips 
were to be regarded as due to tectonic disturbances or were to be 
attributed to the flows adjusting themselves to the irregularities 
in the surface of the underlying Archman peneplain, Mr. Fox re¬ 
turned to the area at the end of the field-season when nearly 
all the streams were dry and the crops cut, so that the exposures 
could be easily traced; as the result of this he has obtained 
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evidence supporting the former supposition, and has succeeded 
in tracing out the position of gentle synclines and anticlines 
striking north by west and south by east. The probable 
truth of the explanation of these dips as due to post-Deccan 
Trap tectonic disturbances is supported by several marked dips 
observed by Dr. Fermor on descending the edge of the Deccan 
Trap plateau by the ltamakona ghat. Dr. Fermor emphasizes that 
this system of folding may Ire tectonically of considerable import¬ 
ance and that the credit for its discovery is due entirely to Mr. 
Fox. It is not unlikely, however, that when the observations 
obtained are carefully worked out, some of the irregularities will 
prove to be due to the adjustment of the Hows to the underlying 
Archaean peneplain. 

72. The result of this work lias been to show the possibility of 
mapping the Deccan Trap in detail, although it has proved exceed¬ 
ingly difficult and slow work; but, unfortunately, it will not be 
possible to continue this detailed work owing to limitations of time, 
although it is evident from the discovery of the gentle folds in the 
Deccan Trap referred to above that further detailed work might 
yield valuable results frum the tectonic point of view. Further, 
this work indicates that there is no practicable grouping of the 
flows in this area suitable for mapping. 

73. Whilst carrying out the detailed survey of the Deccan Trap 

lavas referred to above, Dr. Fermor discovered 

The Shlkarpur crater* a ser j ea 0 f remarkable, more or less circular, 

lets 

depressions in the surface of flow 1 in the 

Kulbehra river opposite to the village of Shikar pur. There 

are in all some 20 of these depressions varying from 3 to 23 
feet in internal diameter. Some of them are beautifully cir¬ 

cular, and, where filled with water, look as if they had been 
drawn with a pair of compasses, whilst others are oval or 
somewhat irregular in shape. Almost invariably these depressions 
have a raised rim (1 to 3 feet high) separating them from the 
surrounding lava surface. Whilst the material composing these 
rims is a compact, comparatively non-vesicular lava, that composing 
the main surface of the fh«v is vesicular and amygdular, as also 
is the lava occupying the interior of these depressions, where 
seen. The exact nature of these depressions is difficult to 
understand, but Dr. Fermor is inclined to regard them as 
vents formed on the surface of flow 1 as outlets from that 
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flow only, probably for steam and gases, and perhaps also 
in some cases to release lava from still molten pools within 
the body of the partially solidified flow. There is some evidence 
of lava piled up by the side of one of these depressions. It is 
proposed, therefore, to call them ‘ craterlets,’ in the absence of any 
better name. Nothing in the least like them is known anywhere 
in the Deccan Trap formation, except the gigantic Lonar Lake 
crater in Berar. which must have been formed after the close of 
the Deccan Trap extravasations; whilst these Shikarpur craterlets 
must have been formed beloie the eruption of flow 2 in tiie Clihind- 
wara district and have been exposed bv subsequent denudation. 

Punjab. 

71. The survey of the Tertiary rocks of the outer Himalaya in 
Kangra and the Simla Hill States was continued by Dr. G. E. 
Pilgrim, who was accompanied by Sub-Assistant Vinayak Jtao. 
Dr. Pilgrim’s genetal conclusions were referred to in last year’s 
leporf and need not bo recapitulated here. \ considerable area 
was mapped on a scale of l"=;l mile. 


Sikkim. 

75. Dining his visit to Sikkim, Dr. Fcrmor took the opportunity 

of travelling as fur north as Lamteng in 
Dr. L. L. Fermor ,. , , „ . . , , ■ 

the Barken valley, m order to obtain an 

idea of the nature of the crystalline rocks lying between that 

plaee arid Gangtok, and especially to examine the crystalline 

limestones {Mem., Gcal. Sunn/ of India, XXXVI, page 18) for 

purposes of comparison with those of the Chhindwara district, 

Central Provinces (Jleroids, XXXITI, pages 195—206, 1906). Until 

larger-scale topographical maps of Sikkim are prepared, it will not 

be desitable to map the geology in gieater detail than is shown 

on Mr. P. N. Hose’s map in Jlccmds, Geol. Survei/ of India, XXTV, 

which may be accepted as roughly correct. This map shows a 

large shield-shaped aiea of Dalmgs with the point of the shield to 

the north ; the eastern edge of the shield has a north-north-west trend, 

corresponding with a similar strike of the Dalmgs and a general east- 

north-east dip under the eivstalline complex, which extends from this 

boundary right up the Teesta, Lachcn and Taichung valleys. This 

crystalline complex comprises both igneous and sedimentary rocks, 

the former consisting chiefly of varieties of biotite-gneias, and the 
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latter prineipally of limestones, calciphyres. inica-quartz-schists and 
quartzites. A large-scale map would show these para-schists as long 
strips striking north-north-west parallel to the strike of the ortho- 
gneisses, arid Dr. Former advances the tentative view that these 
strips, which are presumed to be of sedimentary origin, represent 
portions oi the Daling series folded in with the ortho-gneisses and 
rendered at the same time thoroughly crystalline. The Dahngs may 
well be the equivalents of the Dhanvars of the Peninsula (Mem.. 
Geol. Survey of India , XXXVT, page GO), and in this ease we may 
regard the associated gneisses as the foliated forms of post-Dharwar 
granites intrusive with regard to the Dalings. In support of this 
view of the nature of these para-schists, it is interesting to notice 
that the slates of the Daling series become more crystalline-- 
phyllitic—as the gneiss boundary is approached. 
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Dicotyledonous Leaves from the Coal Measures of 
Assam. By A. C. Seward, M.A., F.R.S., Cambridge. 
(With Plates 17 and 18.) 

rnHB fossil leaves described in this paper were sent by the Manager 
■- of the Assam Coal Company at Margherita to the Director 
of the Indian Geological Survey, who submitted them to me in tho 
hope that they might furnish evidence as to the age of the Assam 
Series. 

In an account of the Coal-fields of the Naga 1 fills, Mr. Mullet 1 
refers to some imperfectly preserved leaves identified by Dr. 
Feistmantel as those of dicotyledonous plants and assigned by 
him to a Tertiary or, at latest, a Cretaceous horizon. A comparison 
of the Assam Coal-beds with the Nummuhtic Series of the Punjab 
led Mr. Medlioott to suggest a middle Tertiary age, and this 
conclusion, accepted by Mr. Mallet, has been generally adopted. 
Mr. liayden, 8 in a recently published account of the Coal-fields 
in north-eastern Assam, refers to the general acceptance of Medli- 
cott’s estimate of the age of the strata and speaks of the 
lack of determinable fossils as a serious difficulty in the way of 
confirming or coireeting previous views. 

The specimens from Maigherita, contained in a block of shale, 
consist of numerous partially carbonised leaves which clearly 
represent two distinct types. There are also a few pieces of flat¬ 
tened and longitudinally stunted stems or branches, too incomplete 
to be determined. 

The data are insufficient to warrant any definite statement in 
regard to geological age, though, on the whole, it would seem 
more likely that the plants belong to a Tertiaiy than to a Creta¬ 
ceous flora. It must, howevei, be admitted that this expression of 
opinion is not supported by adequate or convincing evidence. 

Although the leaves cannot, in my opinion, be assigned to 
genera other than the piovisional genus Phyllites, with any degree 
of confidence, they are nevertheless wojth figuring as new records 
which it may be possible, with the help of more complete material 

1 Mallei, I 1 ’ It , .Ur hi Urol Smr Ivlin. Y'nl VII. I’t 2, p 201). 1S7II 
* Hayden, II II , U<r Urol >Smr Ivlin, Vol \l,. 1*1 t. p 28‘1, l»10 
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and specimens of fruits or seeds, to identify with more precision 
in the future. 

Phylhtes Jcamarapensis 1 sp. nor. (PL 17, figs. 1—3; PI. 18, fig. 4.) 

One of the better specimens, represented in fig. 4, consists of 
an almost complete loaf, oblong-elliptical in shape, 20 cm. long, 
with a maximum breadth of 8-5 cm.; the lamina is entire and 
tapers gradually towards both base and apex. The apparent 
lobe at the base is due to tearing. There is a strong midrib 
from which alternate secondary veins are given off at an angle of 
about 60° : neither the termination of the secondary veins nor the 
filler venation can be seen in this specimen, which is smooth and 
polished as though slicken-sided. As seen in other examples (fig. 1) 
the secondary veins bend rather sharply upwards near the margin 
of the lamina and are apparently of the eamptodrome type, that 
is, they do not run to the edge of the leaf but bend upwards and 
shade off into finer veins. Each of the secondary veins extends 
distally nearly as far as the vein above if in the intramarginal 
region of the lamina, but 1 have not been able to recognise a definite 
connection between the upturned portions of adjacent veins. There 
are apparently no connecting loops such as form a prominent 
feature in many large leaves of this type. From the secondary 
veins tertiary veins arise approximately at right angles, and these 
give oil smaller branches to form a teticulum of polygonal meshes in 
which the ultimate veinlets end blindly (figs. 1 and 3, Pi. 1). lir 
most eases the tertiary veins are very obscure and can lie seen 
only in a few places. The piece of lamina shown in fig 3 belongs 
to a leal 12 cm. broad ; the edge of the lamina is not preserved. 

The smaller leaf represented in fig. 2 is of the same type ; the 
very slight inequality in the breadth of the lamina on the two sides 
of the midrib may indicate that it was oiiginally not quite 
symmetrical and, if so, this may mean that it is a leaflet of a large 
compound leaf and not a simple leaf. There is, however, no 
sufficient reason for believing that the specimens are not simple 
leaves. 

The leaves when comple'' must have reached a length of 25— 
30 cm. without the petiole, and a breadth of 12 cm. 

The widespread occurrence of leaves agreeing generally with 
Phyllites kamarupensts, in diflcrent families of dicotyledonous plants, 

1 Mytiicml, Prof Hup,son, informs me that Kiimaiupu is the old Sanskrit name for 
the legion now known us Assam. 
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is dealt with on a later page: the important point i8 that the avail¬ 
able data do not admit of a reference of the fossil specimens to 
any one family of dicotyledonous plants. 

Phyllites sp. [Cf. Nerium spp.] (PI. IT, figs. 5, 5A, 6.) 

The fragment reproduced natural size in fig. 5 is part of a 
broadly linear or lanceolate leaf with an entire lamina, a well- 
defined midrib, and numerous parallel secondary veins connected by 
finer anastomosing branches (fig. 5A). In the larger example (fig. (5) 
the venation is very obscure, but on slight magnification indica¬ 
tions of secondary veins can be recognised, showing that it agrees 
with the smaller piece represented in fig. 5. 

. The type of leaf illustrated by the specimens spoken of as 
Phyllites sp. is much less common among recent plants than that 
represented by the large elliptical, oblong leaves. The leaves of the 
Oleander, Nerium Oleander, L., and another species of the genus, 
N. odorum, Sol., which occurs in the outer north-western Himalayas 
and Central India, present a very close resemblance to the Assam 
fragments, a similarity which mav have a taxonomic significance. 
It is, however, worthy of remark that the leaves of the genus 
Calophyllum and Garcinia ec/nnorarpa, Th., are also characterised by 
a similar disposition of the secondary veins. In the absence of 
more convincing evidence than is afforded by the fossils it would 
hardly be justifiable to employ the generic designation Nerium. 


General Remarks. 

The type of leaf illustrated by Plu/llites lamurupensis is unfor¬ 
tunately one of the commonest among tropical and sub-tropical 
Dicotyledons, and in the absence of any supplementary evidence in 
regard to flowers, fruits, seeds, or anatomical characters of the vege¬ 
tative organs it is, 1 venture to think, impossible to assign a plant 
represented solely by imperfect specimens of such leaves to any 
one genus or even family. At first sight one may be struck by 
a certain resemblance to recent species of the genus Magnolia, 
a genus to which several Cretaceous and Tertiary leaves have been 
referred by pahoobotanical writers; but a comparison of the 
Assam fossils with recent species reveals certain differences which 
constitute a strong argument against the employment of the desig¬ 
nation Magnolia. The large oblong-elliptical leaves of Maynoha 
pterocarpa, lioxb., a species represented in the Assam flora, agree 
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generally in size and shape with the fossils, but in the recent 
species the secondary veins are much straighter and are connected 
by intramarginal loops which arise by forking of the secondary 
veins near the leaf-margin ; m the fossd leaves there are no loops 
and no indications of such bifurcation of the veins as is seen 
in Magnolia. 

An inspection oi published figures of fossil leaves referred 
to Magnolia, especially after an examination of a barge number 
of leaves chosen from several families, convinced me that in 
many cases the specimens cannot lx; accepted as trustworthy 
records of that genus. The few references given in the footnote 1 
may be consulted as illustrating the nature of the evidence on 
which Cretaceous and Tertiary leaves have been attributed to Mag¬ 
nolia. It is not denied that some of the species recorded by the 
authors referred to may be correctly included in that genus ; 
but there can be little doubt that a considerable number of the 
supposed Magnolias should not be accepted as authoritative records 
without a careful examination of the actual specimens or at least 
of the published drawings. In the case of most of the species 
there appears to be no sutlicient reason for assigning the leaves 
to Magnolia in preference to many other recent genera possessing 
foliage of the same type. 

This criticism, though made with special reference to Magnolia, 
is, I believe, applicable to a large number of Cretaceous and Tertiary 
dicotyledonous species. It is very important that the task of exam¬ 
ining critically the scattered records of the later geological floras 
should be undertaken. In many cases only negative results would 
be obtained; but if careful revision of species leads to the rejection 


1 IjCM|iicicu\, 1. (I) Oontiihutions to tlio Kos-iil I'loi.i of tli< Western Tointoiios, Ft. 1 
The Ciflat onus L'loia. ltcp I', i S’ (hoi. Suit' Timlouen, Vol. Vi. Washington, 1874. 

(II) Ibid, Ft. 2, Tin-'IVitmiy Floi.i, 7/r/i, lot I//, 1878 

(III) Illustrations of Cint.ui oils mid Toiti.uy Plants ot tin* Wostoln Tomtolios ot till' 
United .States, II. S (tail, anil (1var,r. Sun' Tnutunci. Washington, 1878. 

(IV) The Kloia of tin- Dakota Group (a posthumous voik, editod by 1*'. H. Know 1 ton), 
IJ. B. deal. Burn., J8!)l. 

How, O. A. (1) l'loia Fossihs Aictic.i, Vola VI and VII (Dio Fossilo Flora Gi(inlands), 
1882-83. 

(II) Ibid, Vol. V', (Hoit Mioc. Ft 1 Haolmhn), 1878. 

Natliorst, A. (I Cont 11 tuitions a J.v Fluiu fossilo du .Tapon Kongl. Svcnsk. Vc- 

tmskupsalcud. Hand , Bd. XX, No 2, J883. 

Dawson, .T. W. On now spucios of Cn taioous Plants fiom Vnuoouvor Island. Tram. 
R. Bor. Canada, Bert. IV, 18113. 

llollick, A. The Cioldcooua Floia ol .Southoin Now York and Now England. V. 8. 
Oeol. Surv., WOO. 



Part 2.] Seward : Dicotyledonous Leases from Assam. 97 

of many determinations as untrustworthy, this would at least have 
the effect of increasing the value of the species which remained 
after a strict scrutiny. As I wrote some years ago in reference 
to the neglect of fossil flowering plants, “ we have spent our time 
magnifying the unpromising features of the work instead of testing 
the capabilities of the available material.” 1 The task would unques¬ 
tionably be laborious and could be accomplished only by those who 
recognise the limitations both of the material and, one may add, in 
most cases, of their own unaided efforts in the identification of 
fragmentary fossils. With the assistance of experts in different 
branches of systematic botany it would be possible to provide the 
student of phytogeography with accredited data in place of the 
long lists of species in pahr obotanical literature which bear wit¬ 
ness rather to the temerity or ingenuity of authors than to the 
wanderings of genera since the flowering plants assumed the 
dominant position in the vegetation of the world. 

In order to test the possibility of identifying the Assam leaves 
with a reasonable degree of confidence, I consulted members of 
the staff at the lioyal Hardens, Kew, and other botanists in the Bota¬ 
nical Department of the British Museum. To these gentlemen 
I am under considerable obligation for assistance willingly given 
and for the interest they showed in my quest. 

As Colonel Brain and Dr. Stapf pointed out, it is in the first 
place by no means easy, in the case of impressions such as those of 
the larger Assam leaves, to decide whether the fossils are simple 
leaves or leaflets of compound leaves. Tt would seem that in the 
Assam specimens the lamina is symmetrical or very nearly so about 
the midrib, whereas the leaflets of a compound leaf are usually 
more or less markedly asymmetrical. It is, however, not always 
easy to detect any departure! from longitudinal symmetry in 
some leaflets, nor is it legitimate to assume that a symmetrical 
blade necessarily denotes a simple leaf. The leaves described as 
Phyllites kamarupensts are probably simple, but this can hardly 
be accepted as more than an opinion based on probabilities and 
not supported by actual proof. 

The existing flora of Assam affords examples of plants with 
compound leaves bearing leaflets comparable in size, shape, and 
venation with Phyllites kamarupensis. Such are Amount Ro/utuka, 
W. and A., the leaflets of which attain a length of 9 inches, 

1 The Origin of Flowering Hants. Nno I'/njIohxj^t, Vul. II, |>- 231, 1903 
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Chisocelon paniculatus, Hiern, with leaflets 10 inches long, and 
Iiysoxylum procerum, Iliern. These are all members of the 
family Meliacete. Some species of Ailanthus (family Simarubaceai) 
and Canarium (family Burseraceai) may also be mentioned in this 
connection. 

One feature of importance from the point of view of comparison 
between fossil an dreccnt leaves is the arrangement of the secondary 
veins, especially their behaviour near the margin of the lamina. 

In Phylliles kamarupensis, as already stated, the secondary 
veins bend sharply upwards near the edge of the lamina and, so 
far as can be seen, they show no bifurcation m the intramarginal 
region and no connecting loops. Many recent leaves, agreeing in 
other respects with the Assam fossils, differ in the possession of 
strong intramarginal loops. This character is subject to variation 
in a single leaf : loops may be an obvious feature m the middle 
and upper part of the blade but very feebly developed near the 
base. Arlocarpus rujula, Blume, is a case in point. Another feature 
worthy of consideration is the arrangement of the tertiary veins : 
in some recent leaves the secondary veins are connected by rather 
closely disposed veins in a more or Jess regular parallel series, 

while in others the parallelism of these finer veins is much less 
marked and a polygonal reticulum is the more prominent feature. 

In Phylliles kamarupensis the state of preservation renders it 
difficult to speak positively as to the nature of the finer 

venation, but it would seem (l'l. I, fig. 3) that the tertiary 

veins do not form well-marked parallel series. In this character 
also there may be a lack of uniformity within a single leaf: 
towaids the distal ends of the secondary veins the connecting 
tertiary veins may be farther apart and less regular in their 

airangement than in other regions of the lamina. 

The following recent species, 1 the majority of which are represent¬ 
ed in the vegetation of Assam, are chosen in illustration of the very 
close agicement between the fossil specimens and the leaves of several 
genera selected from dillen it families. A longer list could easily 
be compiled; but the plants enumerated may suffice to demonstrate 
the difficulties to be faced by students who attempt to identify 


1 For a fuller desciiption, .see 1 ) Jtiandis, Indian ITutes, London, 11)0(5: and J. D. 
Hooke 4 (with the assistance of vanou. botanists), The Florauj Mulish India, London, 
1872—07. 
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portions of vegetative shoots preserved as fossils, particularly when 
the leaves are of the exceedingly common type represented by 
Phyllites karmrupensis. 

Magnoliaceae. 

Magnolia pterocarpa, lloxb. 

M. Pealiana, King. 

Reasons have already been given against the attribution ol the 
fossils to this genus. 

Anonaceae. 

Anona squamosa, L. (The custaid apple ; indigenous jn the West 
, * Indies; cultivated in India.) The leaves oi this species 
1 are rather smaller than those of Pity titles kamarupensts, 

1 but those of some other species of \nona show a closer 

resemblance, especially in the venation. 

(Jeratoboirys crasstfoLitis, Hook. f. and Th. 

Usana macrojiltylla, ltoxb. The leaves ol tins species, b 12 
mches in length, agree very closely with the fossils. 

Fagaceae. 

Quercus spieatu, 8m. In size, shape, and venation, as also in 
the strong midub, this species exhibits a striking lesem- 
blance to the Assam leaves. 

Myristicaceae. 

Myrtsl'tea Kingti, Hook. f. 

M. limfolia, Ltoxb. Leaves reach a length ol 20—30 inches. 


Lythracca:. 

Layer sir oemta nmcrontrpa, King, 

L. Flos Regmw : leaves smaller, but with very similar secondary 
veins. 

Moraceae. 


Artocaipus rupda, Blume. 


Rubiaces. 


Gardenia tubifera, Wall. 
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(juttiferae. 

Guremia Griffith i , T. Anders. 

Burseraces. 

Cananum secundum , Bean. The compound leaves have leaflets 
up to 0 inches long. 

Anacardiaceae. 

lluehmuima latifolia. lioxb. 

Semeearpus Anaearduun, hum. I. In this species the secondary 
veins are more like those of Magnolia. 

Mamjifera penlandra, Hook. f. 

Ericaceae. 

Rhododendron Falconeri, llook. f A very similar tvpe of leal 
with a blade G—15 inches in length 

Dipterocarpaceae. 

Hoyea Wtjhtiana, Wall. 

Dipterocarpus spp. 

Ternstroemiaceac. 

Camellia Riqueliana, Picric. 

It is far from my desire to exaggerate the difficulties confronting 
those who undertake the revision of described species of flowering 
plant founded on leaves or the identification of fresh material. 
My contention is that a great many of the determinations of fossil 
Angiosperms have little or no value as botanical records. Assuming 
the truth of this statement, the question may fairly be asked,—Is 
it desirable to spend time on the examination of fossil leaves if 
the identification of a large proportion of them is hopeless ? The 
answer is that good service would be rendered by a critical revision 
of existing lists of fossil gt nera and species of Angiosperms, even 
though little more were achieved beyond the elimination of such 
records as could not be accepted as trustworthy by competent judges. 
The work would be tedious and extensive ana * beyond the power 
of the great majority of botanists to undertake single-handed.” 
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An urgent need is “ an organised exploration of the later plant¬ 
bearing strata and of the wealth of material already collected, 
which should be taken in hand by experienced palaiobotanists in 
conjunction with botanists who possess a wide and accurate 
knowledge of recent Angiosperms.” 1 

The importance of searching for fruits and seeds has not been 
fully recognised: in beds containing well-preserved leaf-impres¬ 
sions these are seldom found, but if greater stress were laid on 
their importance as factors in determining affinity there would be the 
greater chance of securing the valuable evidence supplied by repro¬ 
ductive shoots. Buch work as that of Mr. Clement Reid, ably 
assisted by Mrs. Reid, ailords a striking illustration of the possibili¬ 
ties of investigations on the seeds and fruits of Tertiary and 
post-Tertiary dowering plants. 


EXPLANATION OF PLATES. 

With the exception of fig. 5A, all the drawings aio natural size. 
l’jjVi'B 1. — I'liyllites kamaruyen^is, sp. uov. 

Plats 2.-— Fio. 4.— Phyllilcs h atnarupensis. 

Fins. 5, 5A, 0. — PliyllUes , sp. 

(Fig. 5A: a portion of lig. 5 enlarged tluoo times.) 

» Seward, New rhylohxji Vol. 11, p. 244, 1!H)3 



102 Records of the Geological Survey of India. [Vol. XTjTI 


Notes on the Poting Glacier, Kumaon Himalaya, 
June 1911. By Captain Grinlinton, R.G.A. (With 
Plates 19 to 26.) 

1, —The position of the snout of this glacier was fixed in 

October 1906 by Messrs. (I de P. Cotter and 

position ofsnout Inlrn J - Co ^ in Brown o£ tbe Gl “ ol °* ical Slirve >' ° f 

India. 1 

The main object of the journey to the glacier, the results <of 
which are recorded in these notes, was to see if any evidence of 
secular change of position of the snout since October J906 could 
be collected. 

Resides the above, it was hoped that some evidence as to the 
former extension of the glacier might be discovered, and an en¬ 
deavour was made to collect some data as to the physical condition 
of the ice, and its general behaviour. 

In 1911 the visit was made during the first two weeks in 
June. The actual time spent on the glacier was, 
Visit of June 1911, h oweVcr very short. The party arrived on the 
afternoon of June 6th and, through untoward 
circumstances, had to leave at mid-day on the 9th June. 

There was still much snow about at this time. The Poting gar 
(glacier stream) from the snout right down to Bugdiar was bridged 
at frequent intervals and for long distances by snow, still 2 to 4 
feet deep. 

2. —The snout itself was fairly free lrom snow, though the stream 
for 800 yards below it was quite bridged. The upper portion 
of the glacier was still deeply covered on the south-west side. 

Immediately on arriving at the camping ground near the glacier 
a search was made for the marks a cut in the rock at the stations 
A, B, C. a 

Those at ©A and ©B were found at once, and were in excel¬ 
lent condition. That at © B has been painted in 

fhe C nuJks°cuMn 1906. ° f with rcii P aint » wbicb was in sucb S ooti condi¬ 
tion that it did not need repainting. The mark 

1 Records, 0<o! Surr lnd, V..1 XXXV, Part, 4, 1007. 

* Records, Oeol. Uur lnd., Vol. XXXV, Part 4, plate 05. 
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at 0 A had no red paint in it; it looked quite clear, clean cut 
and new. The white colour was so conspicuous for sighting that it was 
not painted. 

The mark at 0C was covered deep in snowdrift at the time 
of the visit and was never seen. Its horizontal position was fixed by 
tape and compass for a temporary photo station , 1 and the plotted 
results show that the position found was very close to that of 00 , 
though as the snow was deep the temporary station ©C x must 
have been some feet higher than the true ©C; probably some¬ 
thing of the order of 10 feet. 

3 .—An examination of the tabulated results 2 of the measure¬ 
ments to ©K (Cairn of 1911) shows that 
Position of snout in the snout is in practically the same position 

l 91 !’*ion* iCaHy <he * flme as in 1 !)()(>. There seems to be some slight 
qs in lyuOi # 

evidence of a very small retreat, but this may 
be seasonal. 

The general condition of the glacier, however, speaks of vigour, 
and if it is retreating it is certainly contesting every inch of ground 
lost. 

The most, striking feature at present is the left lateral moraino. 

The general elevation of this member above the 

Left lateral moraine ^ 0 f fl, e glacier and the signs of activity 
now very active. ..... . , . , 

exhibited by it, are most interesting. A general 

description of the glacier member by member and a short sketch 

of the salient points of the valley seems the best way of conveying 

an impression of the whole. 

These, will be taken in the following order 

(1) Poling valley, (2) The glacier snout, (3) Terminal moraines, (4) 
Left lateral moi a me, (B) Right lateial moraine, ((») Surface moraine, 
(7) Crevassing, ( 8 ) Tee fall or cascade, (9) Neves The structure and 
other points as to the ice itself w'lll be dealt with as they occur. 

The Valley of the Potinj?. 

4 _The Poring valley enters that of the Gorigunga at Rugdiar, 

two marches north of Mansiari on the Minora-Milam road. J 

l^Thc point lias Im-cii mailed < ‘j instead otC. on (lie sleti li nmp of 1!>I 1 
8 lliagiam No III, Talilo B I 
8 Indian Atlas, qnaitei sheet, (Mi. 
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A rough longitudinal section from Bugdiar to the glacier snout 
is given in sketch No. 8, from which it will be seen that the bot¬ 
tom of the valley, over this section, rises at about 570 feet per 
mile, but that the gradient is by no means even. There are two 

Variation In gradient ver y defined bumps at the 2nd and at the 
of valley bottom. 4t,h mile up from Bugdiar. 

A grazing track leads up the left bank of the stream. For the 
first two miles the gradient is steep, and the lower ption of the 
valley as far as can be judged from the path is steep-sided and 
V-shaped at the bottom ; the Poting "sir being even now hard at 
work cutting down through a great amount of talus swept dowia 
from the upper valley and also derived from the cliffs to the north. 
The general trend of the valley is here west and east. 

5 .—After 2nd mile and at an elevation of about 9,800 feet 
to 10,000 feet the valley opens out considerably, and the gradient is 
very much less steep. 

The general dip of the gneiss being more or less northwards 
and the trend of the valley roughly west and 
dlsirlbulio^of talua!^ ' rast > the stream keeps to the southern side and 

vast slabs of rock slope down to it from the 
southern bounding ridge, with only moderate talus at their fecit. 1 
There is, as is natural under these circumstances, much more talus 
on the northern side of this open part of the valley. 

This latter is no doubt derived in a great measure by denuda¬ 
tions from the elifTs to the north ; probably the larger blocks consti¬ 
tuting the rock falls seen about here are from these cliffs. But 
judging from the size and shape of the smaller boulders in this 
talus, and the very evident lines of distribution among them, it 
is probable that a large quantity of it is derived from hanging 
valleys high up in the northern cliffs. Probably a portion is originally 
of glacial origin. The whole mass has been much rearranged by water 
flowing from the north, and the, usual long straight channels with 
steep sides have been formed in the boulder beds. 3 

Ci .—Sketch No. 11 shows the bearings of certain prominent 
points from the point whcjf the vallev commences to open out at 
2 nd mile from Bugdiar. Fjoiu this the position of the valley of 


1 See sketch No 11 ,1 omul about Mi• word “ •fiint'li) ’’just above “ Potini? (Jiir. ” 

* Thetis is a rrmaitable .ibsencc o| iaith between the lioulders near the channels at 
tlu) surface. 
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the small Cherkani glacier can be recognised. 1 The Poting glacier 
itself is first seen from this point. 

In the centre of the open space which is next traversed a small 
Bhotia village now exists and one substantial stone house''is being 
built. J 

At about the 4th mile the valley commences to rise again at a 
steeper gradient. This rise is also due to a mass of detrital matter 
very similar to that at tlve 2nd mile and lower. 

There are many large blocks, possibly derived from the cliffs to 
the north, but here again the greater portion is composed of smaller 
sub-angular blocks set in earth. 

• There was, however, no time for close inspection. The whole 
is grass-grown and well established, and the stream here, as lower 
down at 2nd mile, is still cutting its wav down through the mass. 

7 .—The camping ground used in 1911 was lower than that 
of 1906. It was situated some \ mile below the snout. 

At this point the valley takes a turn towards the north, sweeping 
round into a straight run on a bearing of about 140° and 320° and 
some 2,000 yards long. It is in this straight run that the advance 
portion of the Poting glacier lies. The valley here is steep-sided 

and rugged ; 2 but the bottom seems to be 
•nouf Va,ICy near thC " cntl y a ^°P e( l transversely. After a run up 

this straight portion for 2,000 yards the valley 
takes a very sharp turn up to the north on a bearing of 9° and 
189°. This portion of the valley is a deep cut, with very steep 
walls up to 300 to 500 feet above the ice, and holds the ice fall. 

The general inclination here up the cascade is 31° from the 
horizontal. 3 

A description of the valley above this point is reserved till the 
neve is described. 


The Glacier Snout. 

8 .—As mentioned above in Section 3 the ice cliff at the snout 
seems to have remained in practically the same position as in 

1 The valley of the small glacier marked on the Atlas sheet just south-west of 
Cherkani peak (17,088 foot) calls for remark when consideiing the evidence of the fonner 
extension of the glacier in this valley. 

* The aides seldom slope at less than 30° from the horizontal and there are manv 
cliffs on the north side. 

* See photograph No. 14 The ice fall, taken from ©888'. 
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1906. There is some slight evidence of retreat, but this may be 
seasonal, as the measurement of 1906 took place in October and 
that of 1911 in June. 


According to the plane table sketch of 1906 1 the Cairn of 

No evidence of a con- was built so that its centre lay some 10 

elusive nature with re feet back from the lip of the ice cliff; that of 
gard to secular motion. p)] j ] a y wholly within 3 feet of the lip. 

The distance from 0B to the cairn of 1906 was 949 feet, and 
from ®B to the cairn of 1911 worked out at 960 feet, so there is 
a certain difference of 11 feet /das the, probable extra di fference of 
7 feet making 18 feet of retreat at a miriwum estimate' 1 

9 .—The lip of the ice cliff is a very strongly marked natural 
feature and seems fundamental. It is (pute a reliable line of re¬ 
ference. This is dedueible from the very constant value of the 
slope of exposed ice (as observed in the Poting) when caused by 
weathering Tt is always within a few degrees of 35° from the 
horizontal. 

Sketch No. 2 shows the horizontal trace of tin* lip of the ice 

Lip of 1911 smaller ^11 superimposed upon that of 1906, 

than that of 1906 and the latter feature being enlarged from the 
slightly more up valley sketch map. pi. 65, Records, Gcol or/real Survey 

of India, Volume XXXV. The ice cliff of 
1911 is seen to be somewhat smaller than that of 1906 and as a 
whole is further “ up valley.” 

\11 that can be concluded fiom the above is •— 


(1) The lip of 1911 is a few feet further up valley than that 

of 1906. 

(2) The observed difference may be seasonal. 

(3) If it be secular it is very small, being only 3 8 feet per year 

at a maximum estimate and it may be as low as 2-3 feet 
per year. 


70 .—The form of the ice cliff itself is worthy of remark. 
It is a surface of ablation rather than a cliff containing the usual 
cave. At the time of tl.< visit of 1911 the lower portion was much 
hidden by snow, but the idaciei stream could quite easily be heard 
a short distance from the snout and its position located by ear. 


1 Hcciyrdi, (hot. Nurr Ind., Vol. XXXV, pi (15 
Seeilnu'rnm No 2, which she the lip of IIHtli and that of 1011, superimposed on it. 
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•Grinlinton : Notes on Potinq trlacicr, 

From the photos of 1906, 1 and the observed slope and conditions of 

Perm .1 the Ice din S6emS 0 "“. Ulo,, « h “ lo ‘ °f sub ;« lacial 

and Ice enve. drainage escapes from under the ice, there is 

no true tunnel-like ice cave of any consider¬ 
able dimensions. Water trickles down at all points of the exposed 
surface and unites with the sub-glacial discharge to form the 
glacier stream. 

11. —The condition of the ice itself at the snout is very instruc¬ 
tive and interesting. The ice is highly laminated. On close 
inspection the liner structure is scon to follow the more defined 
“ ribbon-striping ” 2 appearance, which is the most pronounced 

• , ... . feature of the ice when viewed from a little 

Ice at the snont. 

distance. Generally speaking the structure, 
at the snout, dips inwards, up valley and towards the axis of 
Ihe glacier ; the angle of dip is, however, very small. Towards the 
south centre of the ice cliff and on the north side low down the 
dip is reversed, being down vallcv at a very small angle. 

In other words the snout exhibits the well-known spoon 
arrangement of structure. The low angle of dip, and the above- 
mentioned reversal aie, however, remarkable points, considering the 
short distance, of the, snout from the great ice fall. 

it cannot be much more than 2,000 yauls. 

72. —A point of considerable interest, and difficulty presented 
by the ice at the snout and also at certain 

Ribbon sfriplnn { ,f] 1( , r parts of the glacier is the abovemen- 

tioned ribbon-striping. It was observed at. several places where 
the ice was exposed in steep faces near moraine, and was seen 
everywhere round the snout on crevasse walls and on the face 
of the ice cliff. This ribbon-striping closely follows the smaller 
structure, but unlike the latter is not lenticular in its parts as 
seen in section. 

The whole ice surface where it exists is covered with fine mud 
and gravel and the stripes, seen in section, look like layers of 
the ice, which owing to some, natural property hold more of the 
surface dirt than those contiguous to them, ft may be, that the 


* iSoo Records, Gcol. Sum Ind, V T ol. XW'V, pi .IN, anti o.mpnip with Shankalpn 
ice cave, pi 57. 

a Tina term “ iihhon-stuping"’ is used ax a stop-nap until the tiuo nature of (his 
phenomenon is traeecl or it can lie refeired to mine ahead} known lealure of tile glaciers 
of other puts of the wmltl or of the Jlnnnbnn 

K 
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mass of the ice itself contains more dirt in these layers; but this 
was not evident from a close inspection of the ice as seen in 
sections along several bearings at large angles to one another. 
The ribbon-striping, to all appearance, is simply an expression of 
the inner structure of the ice in terms of the outward dirt. 

13 .—So far as this goes they might be the usual well-known 

Ribbon-striping com- bands, but there is much against accepting 

pared with dirt bands. this as an explanation. 

Dirt bands, according to Tyndall, are formed by dirt settling in the 
residual snow left in the trough of the wave-like wrinkles found 
at the foot of the ice cascade of many glaciers. 

The orientation of the glacier bears a part in their origin. 
(Snow in the trough is, however, not always necessary for their 
formation.) 

The ice as a whole becomes more rotten at these places and 
so retains a considerable amount of extra dirt to the end of its 
course. 

There are five such wrinkles at the foot of the Poting cascade, 
but these must be about 400 feet from trough to trough, and it 
is hardly conceivable that by any of the usual processes of glacial 
movement they can have reached a distance of say 1 foot to 18 
inches apart and have attained a uniform width of from 2 inches 
in some cases up to about 1 foot in others by the time they reach 
the snout some 5,000 feet from the foot of the last wrinkle 
(measured along the surface of the glacier). 

Moreover the ribbon-striped appearance was noted well up 
the glacier on the face of the small ice cliff in 
close 1 io D the r jce l f*ll. n0<ed t ^ ie lateral moraine, which is itself at the 

foot of the last wrinkle. 

14 .—On the other hand it is hard to ascribe these stripes 
to dirt held in the more porous parts of the 
soUer^parfsof'vefoed Icef laminated ice. The lamination of the Poting 

glacier is eventually a lenticular arrangement. 
This being the case hov, can dirt held in the softer ice embracing 
lenticular parts of a clearer and harder nature give rise to long 
ribbon-like stripes on an exposed surface such as the ice cliff ? 

This is all the more improbable because, as will be described 
later, the width of the laminae of both white and blue ice in the 
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veined portion of the glacier is small, never more than some 
3 inches as a maximum at those points where it can be observed. 1 

Should the above be the cause of ribbon-striping we should 
expect the markings resultant from it to spread about on the ice 
face in a somewhat irregular manner like the veins on certain 
marbles ; not, as is the case, to find regular, sharp-edged stripes 
all parallel one to another, each following the slightest flex in the 
general run of the structure. 

15 .—Search was made to see if the ribbon-striping could be in 
any way connected with the crevassing. It might 
crevll8»^ng 8lr,P,l, * 80,1 possibly be that the stripes were scars, or even 

® layers, in the ice which were charged with 

more dirt than other parts, due to the fact that they represented 
healed up crevasses. 2 

No connection could be found. Indeed it seems very improbable 
that there can be any, especially in a glacier like the Poting, which is 
only 6,000 feet long below the cascade foot. Crevassing, for the very 
reasons that cause it, is across the structure except in those cases where 
it is subsequent to it. Under these latter circumstances, however, 
cross structure can generally be traced when the crevasses are 
marginal, or the origin and final fate of the crevasse itself is 
traceable in the case of transverse or accidental crevassing. In the 
Poting one case of transverse crevassing was observed running 
with the structure, but it was quite possible to see from the 

place itself that this could produce no general effect right across the 

snout such as the ribbon-striping is. On the other hand all 
other crevasses observed cut the structure at a large angle. 

Under these circumstances it is hard to believe that the ribbon- 
striping can be directly due to healed crevasses. 

16 .—There is no doubt that at the ex- 
on' surface of i«e and"” P osed surface the ribbon-striping contains more 
ribbon-stripes. sand and dirt than the other parts of the ice 

there. 

The ice is more pitted with small stones and small holes. 

But as the stones increase in size there is a very marked and 
sudden change in distribution. They seem much more, indeed 
quite, evenly distributed over the surface. 


1 Ami not mow than 1S inches Jong even as a maximum. (Sec section 34 on p. 119.) 
* Sec Jour. Asiatic Soc., Ben., Vol. XVI, 2, paper by General Stracliey on Tindari 
and Kuphini glaciers, 

£ 2 
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In one place three sides of a column of ice carved out by 
cross crevassing were observed. Each ribbon-stripe followed the 
same plane, as it outcropped on these three faces. 

Tho semblance to a pile of sandwiches of clean and dirty ice 
was very strong. 

But on clearing away the surface ice and dirt over several 
dark and light stripes the ribbon-striping was no longer evident 
though the lamination was even more clear. 1 

17 .—The lamination of the ice at the snout next calls for remark. 
Lamination at the Closely associated with the lamination is the 
8nout - graining of the ice. 

At the snout itself the ice is in a somewhat different condi¬ 
tion from that further up the glacier. The lamination, however, is 

distinct. The ice can he split up along the planes of structure 
with ease and the whole consists of lenticular portions of the ice 
separated from each other bv more friable parts. Hut the 

ice seems to be in a different condition from that at the 
snout of Alpine glaciers One cannot say it is truly veined. 
The lamination seems rather to be more abrupt and “short.” 

Instead of large plates of clear blue ice included in white irregular 
bands the whole gives the impression of being a conglomerate of 

Appearance like a nodular concretions which has been subjected 

compressed conglome- j u t, onse pressure, 

■me* 


IS .—The graining of the ice a little higher up in the left 
Graining of the ice at lateral mom me is most marked and will be 
the snout - dealt with later. 

At the snout this graining exists, but each grain is compressed, 


in the direction paiallel to the general lamination, to a very much 
more marked degree than further up in the glacier. 

The grains themselves, to a depth of at least 9 inches (and may 
be more) from the exposed surface, are separated from each other 
by capillarv planes which seem to contain water. This is due to 
weathering preliminary to the melting of the whole. Individual 
"rains w'ere examined for ice flowers; none were found, but the 


Ice flowers not seen, 
but other evidence of 
planes of freezing noted. 


tra<. of some molecular, or other, arrangement, 
was, nevertheless, to be observed in each 
grain 


1 Tunc diil not nllou of n fin il cxpciinicnt being made by trenching thciccon two 
pnitillel planes, close together. nn«'.n loss tho stun line Tt might then ho possible to soo 
(by tiansmitted liuht) if tho diit ! n the i<e tended to (olle<t m eeiliun planes or not 
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These proved^ by the way that they ran^in each several grain, 
that the grains themselves were set at random in the ice as in 
the case of Alpine and other glaciers. 

* This marking of the grains consisted simply of \ery fine lines, 
parallel to each other in each individual gram, which could be seen 
on the exposed surface when viewed at the proper angle 1 In cases 
where the specimen was in an advanced stage of disintegration the 
finger nail could just feel the little hollow line caused by them. 

19.- The ice itself when viewed in hand specimens is clear 

Colour of the Ice as ( ’ r . VHta, > showing no colour of its own, 
at snout In baud spec!- though the usual prismatic ones (chiefly violet) 
l * en> ' are often seen in turning it. In spite of 

this clearness in small specimens, the ice as a whole is highly 
charged with gravel and dust. The grains of gravel are quite 
visible when the ice is looked close into < n oios.se• the grains 

seemed to be scatteieel at landom, as also is 
vdMd^ust!' 1 Wilh ^ ^ l( ‘ f ‘ as( * 1,1 hand specimens The ice also con- 

4ams much exceedingly finely divided rock matter 
such as is commonly to be obtained bv straining the water of 
glacier streams through filter paper 

A very remarkable point about this fine dust is that the ice 


The very finely divided 


chaiged with it when unmcltod looks clear, 


matter present in the the dust does not show, only the larger grains 
icc ‘ of gravel and sand are visible. When, how¬ 

ever, ice from the snout is taken, cleaned outside, dried and 
melted, the water obtained is quite mnddv So much so that a 
white glass quait bottle full of it quite obscures the light from an 
ordinary candle held only 3 indies on the further side of t-lic bottle 
from the eye. 

So fine is this matter that alter flic bottle has been well shaken 
up and then allowed to stand for T1 hours some of it is still sus¬ 
pended in the fluid. 

20 .—In order to obtain some idea as to how much foreign 
matter the ice contained a specimen was taken from the snout. 

Amount .1 tor, 1,0 atirl melted in a earrfully pre- 

matter in the Ice at the pared vessel, the proceeds being poured into a 

specially prepared bottle cleaned by a chemist 


snout. 


* By holding luinil spin miens <>f i< r ill v.nurns .mult s to blight sunlight. >1 «tn hoped 
that some moie of the internal slim tun. ol the let might he shown up hy iclli elion. But 

nothing mom w as seen. 
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and kept corked till wanted. 1 While melting the ice was closely 
watched for bubbles, but no traces of air were seen rising through the 
water. 

One bright silver-like spot was seen; it was not hat, but was 
of the shape of an ordinary raspberry. It was, however, only some 
$ inch in diameter. On gently rubbing the ice till the finger 
touched this, the whole vanished like a flash; it was probably 
vacuous, but it is impossible to say for certain. The rubbing did 
not take place under water, but a thin film of water covered the 
ice at the time. 

21 .—The actual spot from which the specimen was taken was 
the roof of a small cavity, formed during melting, about half wav 
down the face of the ice cliff. 2 

From the roof and sides of the cavity nodular masses of ice 
were hanging. Several of these were broken off by hand and 
. melted. 

This nodular formation is remarkable. It seems to be due to 
the ice melting from the surface of each c/ram, 
ice N when a Ine f mng a . ,i0n °* am * shows how very strongly the granulation 

governs the disintegration of the whole. 

As examined here the white ice which is found embracing 
the blue plates in cases of ordinary lamination was absent. The 
fact that, no bubbles were seen to rise as the ice melted is signifi¬ 
cant. Experiment on a larger scale may, however, prove that air 
is present, but on a very much more reduced scale than is usually the 
case. Unless this is so, or some other substance, or condition of 
ice, is substituted for it, how is it that the fissile quality of the ice 
along well marked and visible planes still remains ? The whole 
should unite as one mass by regelation. 

22 .—The colour of the ice at the snout as seen en masse 
is very noticeable. When seen from a few inches the ice is clear, 

the sight plunges down into a dark void 
** SI,0Uf lightly tinged with tea colour. But when 
seen from a little distance the ice looks slaty 
grey ; not unlike the colour of the flanks and sides of an ordinary 
grey donkey, 

1 r lh s wfti fo md to contain— 

(fi) A li', r ht Hodimont 05 per 'ent. consisting chiefly of clay and soapstone [molud* 
m;' the small quantity of dissolved matter]. 

(i») A heavy sediment 0 - 8 pe> cent, t on-isting of course silioeous sand and frag¬ 
ments of various stone*. 

>eo Sketch No. DA (diagiammatie). 
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The ribbon-stripes are of the same colour, only a tone or two 
darker. 

When seen from close up the stripes have a slightly more brownish 
colour than the rest. 

Taken as a whole, when viewed from some 200 yards, the ice 
looks not unlike the lighter portion of the surrounding rock of the 
valley. 

23. —Under one particular lighting there is a complete change in 

Complete ebeepe I. «r»t noted at 2-30 P.M. 

general appearance of on June 7th in bright sunlight. The observer 

un< * er cer * a * n was some 100 yards east-north-east of the 

snout and some little distance below it in 
level. The ice cliff under these circumstances looked white with 
grey ribbon stripes running across it. The ribbon-striping was 
extraordinarily clear and with sharply defined edges. This appear¬ 
ance was maintained till the observer had approached quite close 
to the ice, say some 30 or 40 yards and then on approaching 
still nearer it vanished quite quickly within a zone of about 10 
paces (the observer approaching up a slope the whole time). It 
is very probable that this white appearance is due to light 
reflected from some of the inter-gianular capillary surfaces men¬ 
tioned above. 1 

The position of the sun and the eye with reference to the 
observed surface are auxiliary factors determining the point at which 
the appearance vanishes. 

Once observed the appearance can generally be seen again bv 
dodging about till the correct angle of view and distance arc 
obtained. 

24. —The fact that there is a limiting zone, for a given 
position of eye and sun, points to probable reflection from some 
particular set of capillary planes more or less parallel one to 
another. 

This tends to confirm the observations already made that the 
lamination has the appearance of a compressed mass of nodular 
concretions 2 * 4 * and that the grains themselves (at the snout) are com¬ 
pressed 8 in the plane parallel to the general lamination.' 


1 See section 18 above. 

* See section 17 above. 

* See section 18 above 

4 The white appearance was not bright, i.e., not like the light reflected from a wot 

or polished surface, but was dull white like some ice in the cascade. 
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No large boulders were noticed included in the ice at the snout, 
though some fair sized stones weie seen, say 3 to 4 inches in dia¬ 
meter. These were embedded in the ice and may simply have 
sunk in at the surface, being large enough to store heat for the 
work. 

These stones were angular fragments, not scratched or smoothed. 


The Terminal Moraines. 

2-5. No terminal moraines other than those in the immediate 
vicinity of the snout were seen. These seem much in the same 
condition as in 1900. • 

In June 1911, snow below the snout prevented search being 
made for scratched boulders. 

The small terminal moraine marked in the sketch map of 1906 1 
at a point 300 feet ea-«t ol the last S ” in “ LARUE CRE¬ 
VASSES ” has considerable developed since 1906 f it can now be 
traced right up to the ridge of the active left lateral moraine. 

The newly formed and the old teiinitial moraines were searched 
for cracks which might indicate an advance of 
moraine*** 8 tCTM ihi ' «<*<mt. The moraine at the north-east 

corner ul the snout was sufficiently exposed 
to show any had they existed. Not the slightest trace of any 

Some new moraine KUch cl:lcks wds fouud > though here, as else- 
matter shot out over old where, a certain amount of fresh moraine matter 
terminal moraine. was found shot out over the old moraines near 

the ice. On the older moraine, bushes and short under-growth 
some 2 or 3 inches high are firmly established. 


The Left Lateral Moraine. 

20. The left Intern] moiainc L the most interesting member of 
the glacier. In June 1911 it showed very considerable signs of acti¬ 
vity. Looking up the cascade the extra amount of moraine matter 

„ , brought down it on the left (east) side was 

Extra moraine comes , . , , ' , ' . 

down left side of cas- Vt '<y marked when compared with the right. 

cade-large blocks fre- Laige blocks with intruded veins, as in 1906, 
quent. 

were of frequent occurrence and were noted 

1 I'late (j.) of Jlccoi (/■>. (ho 1 s«/v of [nil, V«l. \ \\V 

* Kyo estimate fiom plate 0.5 and photo of anon' plate .58, Recordn, C'col. tiuro. of 

Ind., Vul. XXXV. 
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ail along tile ridge of this lateral moraine from Cascade Point right 
down to the snout. 1 

At the foot of the cascade the ice is seen to be considerably 
higher on the left (east) side and this bulge sweeps round into the 
straight run of the left lateral with a very energetic curve. This, 
however, is in a great measure due to the plough action of 
the western face of “Cascade Point” cliff, which is highly glaciated 
as a consequence. 

!- Sketch No. 3A shows the type of the left lateral moraine down to 
about point 9G0 feet. Sketch G shows the transition stage at 9G0 feet, 
and sketch No. 3B shows the final resultant type below that point. 
The protection afforded to the ice of the moraine causes the usual 
elevation of the ice under it; the outer face of this elevation is a 
steep slope of ice at 30° from the horizontal. 

27 .—The rocks, etc., shot down this slope are to a great extent 
caught uj) in the crevassed ice between the slope and the crest 
of the old grass-grown moraine wall; but not all. A very con¬ 
siderable amount, all along the moraine from 

New moraine matter Cascade Point onwards, is being shot out over 
shot over older wall of , , ,, ., ,. rn ,. 

left lateral moraine. the upper slopes or the old moraine wall. lhls 

new stulf shows up very raw and clear against 

the older grass-grown material below it. Below point Q9G0' the 

active left lateral moraine looks as if it were about to ride over 

the old moraine wall. 


The fact that there is a very distinct set of current in the ice 

Set of current tending teiuim y to brm « this about is very strongly 
to override left lateral forced on the mind when this point is observed 
moraine. from a little west of, and above, 0 \. 

The evidence afforded by the crevassmg and structure near this 
point strongly bears this out. The apex of the structure is abnormally 
close to the left lateral moraine just about tins locality. This will 
be dealt with later on. It is, however, worthy of recording here 
that the evidence given by the crevassmg, etc., was not clear till the 
interpolated points and the strike of crevassing had been plotted, 
which was done away from the glacier and so is m a great measure 
independent evidence.’ 


1 The intruded mid folded M in'- .i.» \posed In tin- |><nk .shown at tin* Iliad of flx ice 
full in photo (14) aiccMioduiglv Iw.iutilul. The blocking ou» ol tins piakhv denudation 
regardless of the folding is vet} chaiacteristic. 

* See sketch map No. 1. 
a See sketch No. 12. 
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28.— No one in the present state of the glacier would be so rash 
as to say the active left lateral moraine is about to ride over the 
moraine wall. But the conditions which make such a thing pos- 

„ . . „ sible arc present. The fact that the melted 

Drainage down flank . , . . . , . ., 

of moraine wall. ice has already commenced to dram down the 

moraine wall east of ®960 1 is significant. 

This may eventually cut a channel of sufficient size to allow 

>f a small ice flow down it. Should this happen the Poting glacier 

will be a very interesting one to watch closely. Evidences to what 
happens when ice flows over loose boulders and old moraine 

matter is always very well worth collecting. Observations from 
0960 were taken to determine the height ot the ice relative to 
the side of the valley at this point. 2 * 4 

29 .—The following points were noted with regard to the ice 
. in the left lateral moraine at a point 250 yards up 

moraine near snout. valley from the snout. (lhe moraine at this 

point is mainly composed of rough broken stones 
3 inches to 1 foot in diameter. The depth is very variable but 

probably never more than 3 feet.) 

The ice is highly granular, clear in hand specimens, and not of 
a dark green colour.* The grains show the capillary planes 
between them very distinctly. The grains average 3" x3" to x l", 
but there are not many smaller than the latter : they contain sand 
and gravel up to J- inch in diameter. 

The fine lines in each grain were noted here as at the snout. 
The arrangement is exactly similar. The lamination of the ice is 
the same as at the snout; only the compression of each individual 
grain with the structure is not so pronounced. Further up 
. . . . valley, about 430 yards from the above point, 

ine near bend of glacier, the ice is different, lhe lamination is of a 

much more normal type, white bands include 
lenticular plates and the graining is not evident. The blue plates 
are up to 1| inches thick and the white ones up to 2 inches. 
The lamina) of blue >ce are, howevei “short” here as elsewhere in 
this glacier. 


1 Sec the two at tows on skoleh map No. T. 

* See “ li e levol block ” on .sketch No. (1. 

8 Sketch No. 12, point II. 

4 Some glacier ice in Kuinaon has been describe«1 as “dark bottle green.’’ 

* Sketch No. 12, point IX. 
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The Right Lateral Moraine. 


30 .—Owing to tliu amount of snow about, the observations made 
on this member were very few. 

As far as the conditions allowed it to be traced, it appears that 
the moraine matter which comes down the right side of the eascadc 
forms an active lateral moraine inside the older right moraine wall. 
It keeps close to this latter all the way down the straight run to 
near point 0 935. The snow here was deep ; but a series of mounds 
projecting from it and running on a curve gradually receding from 
the moraine wall was noticed. This is believed to represent the 
present right lateral in this part of the glacier. 

From a combination of the facts observed in 191] and those 
deducible from the photographs of J 90(5 1 il seems that from the 
great bend onwards a new moraine wall is now being formed in¬ 
side the old one on which the points ©821, ©337 (D) and ©229 
(C) are marked. It is m a verv embryonic stage. Short vege¬ 
tation is firmly established on the old moraine wall. No new 
moraine matter was observed shot over the old in this lateral. 
Larger blocks are few and far between and none were observed 
which looked newly deposited. 

No detailed observations on the ice of this member were made. 
Where seen it was similar to that in other parts of the glacier in 
the same transverse zone. 


31 .-.The formation of a/small auxiliary ice cliff well up in 
the right lateral moraine is interesting . 8 This 

Auxiliary Ice cliff in occurs just at the foot of the last of the 5 
right lateral moraine. , fQ(jt of caScade . This j s 


a point where a general change of slope takes place right across 

the glacier. 3 . 

The buttress of rock which meets the right lateral moraine at this 

point has probably (by the combined action of retardation due to fric¬ 
tion and thermal effects due to retention of heat by the rock) been 
the main cause of the formation of this cliff. A very considerable 
amount of drainage takes place from under and down the face of 
this cliff. It keeps inside the old moraine wall and finally joins 


* S Shrimp NoTat** pulut in the right lateral 1,500 feet south of cascade 
point (203S). 

» Sc® sketch No. 7 at 1,730 feet from cascado. 
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the main glacier stream near the snout. The exact manner in 
which this drainage is conveyed was not observed. The slope of 
the face of the, ice cliff was not measured : but it was estimated at 
about 35°. 

Sketch No. 1(5 shows the arrangement of the structure as shown 
at this point, c, c are crevasses 1 and s, s indicate the structure. 
To those interested in the folding of natural substances this sketch 
is instructive, as it show's an instance of the folding of the ice into a 
wedge, w'hich has been driven up through the structure on one 
side of and above it. The wedge remains cleatly marked and sharp, 
but the structure of the ice into which it has broken is quite de¬ 
stroyed for some 1 to 3 feet around it. 2 * 4 

The Surface Moraine. 

o2.~ The snout is covered right across from side to side by 
surface moraine, which has in places given rise to glacier tables 
and sand cones. 5 

Sand cones resembling a hog’s back were observed some 1)00 
Sand cones. feet w est of the ice cave. The larger stones 
on the sand cones had sunk into the ice m the usual manner. 
The orientation of the major axes ol the hog’s back sand 
cones was not taken with the compass, but is more or less 
west and east. At the snout itself small sand cones on the actual 
slope of the ice cliff were of fiequent occurrence. They were 

about 2 feel high and some 3 to 4 feet across the base. These 

were ordinary cones 

One glacier table was measured up, at the point marked 0 0 T 
900 feet west of© 293 (the can not 1911). It was a block of light 

coloured gneiss 8' x (>' < T on its flat. It dipped at 15° from 

the horizontal towards MB 170 u .‘ The stem was some 3 feet 
high and 3 to 'I feet thick. The ice in it, is clear, charged with 
gravel and granulated No note was taken of the direction of 
lamination. The grains were noted as smaller than at the snout, 
averaging from •>" to {" 

1 8ee hkt t< h No ‘l Him. I v p* - 

2 million-stuping was iih-civcd [ollouinu the stnietiiie ill this leo iId) It. was not 
mi broad as at the niiout 

2 This moraine vanes fiom I to .’{lo< t in d< pth 

4 Tlx* slow of J0° in this dip is due to an afternoon shadow fiom the ridge on the 

south-west side of the glaeiei 
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33. —Xhe area round point G © T was examined for structure. 
It is very heavily crevassed. The structure is of very much the 
same type as at the snout. 1 

It is interestin'' to note the distinct tendency (here is (shown 
by the plotted results of dip and strike round here) for the ice in 
the left lateral moraine to “ set ” outwards 2 just below ©960'. The 
exact distance up the glacier that the surface moraine extends was 
not determined, on account of the prevalent snow drift. At ©943 
there is no surface moraine of any consequence. The snow here was 

only 1 or 2 inches deep and on sweeping it 
m<walne 8 up ilacierl lf,ace away the wcl lknown “ rake marks ” were seen. 
% In the crevassed areas west of G © T moraine 

is heavy. The western limit of it mav be estimated at somewhere 
about 600 to 700 feet west of G 0 T. 

Near © 943 a very careful search was made for ribbon-strip¬ 
ing. A series of crevasses were examined in 

seen°in cenSr^o/giaJer ^ roat detail here, from newly formed ones only 
above area of surface a few lines wide to ones which had opened 

moraine in newly formed ()U ^ (; ( G 9 inc-lioa wide and more and into which 

crevasses. 

it was possible to see for from 5 to 15 feet. 
Not the slightest trace of ribbon-striping was seen either on 
the crevasses or on the ice surface. 

34. —The structure of the ice as seen here was of a much 

more normal type Tt consisted of the usual 
©Sgucfure of ice near lenticular plates of blue ice enclosed in that 

which was white and more fiiable. 

The greatest length of the blue plates did not, however, exceed 
about 18 inches and many were shorter. 

Grains were not observed in the ice here. Probably the ice had 
not been sufficiently exposed to weathering to 
No grains visible near ( ] ( . V elop them. The amount of sand and gravel 
^ 1%S * in the ice seemed much less than at the snout, 

but no numerical test per given area was made*. 


The Crevassing. 

35.- The crevassing at the margin of the glacier on both 
sides is quite of the normal type from the cascade down to the 


* For dip and strike of structure, otc , son sketch No 12 

* Sit above section 27. 
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bend at ©943. No transverse crevasses were observe4 in this 
part of the glacier. If there were any they were quite hidden 
by snow. 

At the base of the cascade there were the usual minor longi¬ 
tudinal crevasses, arranged in the well-known 
normaltype* ° f thc fan-like manner. These indicate the strains set 

up by the spread of the ice at this point. 

The complicated system of marginal, longitudinal and transverse 
crevasses developed below ©943 is interesting. It is quite impossible 
to describe this system in words, but the general outline of it can 
be indicated by diagrams. 1 

No observations could be taken on the diurnal motion of the 

ice, but from the observations on the crevas- 

beSw'bend** ** an<1 Slll « an ^ structure as shown in sketch 12 and 

map 1 it appears that the ice near the left 
lateral moraine flows somewhat quicker than that in the right down 
to the bend; from there onwards the light side gains and the point 
of greatest velocity migrates towards the convex side in the usual 
manner. 

36. —The retardation on the left side and the associated 

longitudinal crevasses near point VII, sketch 12, 2 arc quite accord¬ 
ing to what is known of crcvassing in other 

crevasTlog lon?i * i;il,a ' glaciers. Ou« component of the spreading 

motion consequent to the above has probably 
been the cause of the set of the ice current towards the moraine 
wall north-east of ©960 mentioned above.* 

The crcvassing just west of G © T is believed to be transverse , 
not longitudinal. The probable cause of it is 
Transverse crcvassing a c }j ani , e j n i eve ] 0 f the valley bed, or per¬ 
chance unevenness due to ridging from the south. 
The system lias, however, become so complex near here that it is not 
possible to say for certain. 

37. —There are two minor forms of crcvassing which call for 
notice. Firstly, the type seen at the snout in the face of the 

ice cliff, parallel to the structure and dip, and 


near 


‘Scaling off” at snout 


of the natvie of a scaling off rather than a 


type of true crcvassing. 4 In the Poting this scaling olf seems to 


1 Sec sketch No. 12 and clevises on .-ketch map No. 1. 

* .lust, south of 09110 on skill h map No 1. 

9 See sections 27 and 28 above 

* See sketch No. 9 A. 
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be due to the weight of the ice itself coming into play as the 
sub-glacial drainage undermines it. 

Judging from the photos taken in 1906 by the Geological Survey, 
it seems probable that this scaling off can be brought about by any 
thrust along the planes of lamination tending to crumple up the ice 
along these lines. 1 The difference of the nature of the crcvassing 
in an ice cliff where the structure outcrops in a different manner 

from that above, is seen in the small ice cliff 
Different resultant j n the right lateral moraine. 2 Here the struc- 
diff. ture is more or less vertical and longitudinal, 

and the crevassing consequently tikes the form of 
# step faulting. 

38 .—Associated with the transverse crevasses near the point G © 
T are a few true faults in the ice. Sketch No. 10 illustrates an 
example of a trough fault at this point. 

The actual surface of the glacier shows no change of level where 
this occurs. But the fault lines are clear and the throw of the fault 
can be roughly estimated from the displacement of the lines of 
lamination and of ribbon-striping. 

The small trough along the ridge of ice formed in this instance 
is an interesting feature. 

Near ©943 the crevasses are newly formed and contain no 
moral lie -tuff. At G © T the moraine stuff 
Inio'crevasse^ 11 ” fa,,C " fills them to within C to 10 feet of the lip; 

at the snout they are filled to the lip, and 
the surface moraine biniounds the crevasse in the form of a soit 
of crater, the sides of winch slope at some 30° to the horizontal. 

39 _As can be seen from the cross-sections given in sketch 
No. 6, there is a distinct trough formed on each side of the glacier 
inside the ridges of the right and left lateral moraine. 

The medial swell is not as high as the left lateral moraine 
when the cross-section is taken at right angles to the general run 
of the glacier at ©943. The commencement of this trough was 
not exactly noted on the right side of the glacier. 


1 Sue Recordi, Geo 1 Surr Iiwl., Vol XXXV, pi. 57. 

The arching in this case tends to support tho ieo abovo it and the splitting is duo 
t> breakdown under tho spandnl thrust, such as may bo soon in tho casos of Borne badly 
b tilt biick bridges. 

* Roe sketch No.!) B. 

J. No. 14. 
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On the left si do it commences some 1,000 feet to the north¬ 
west of 09(50 and is much augmented by the longitudinal crevasses 
near ©900, which no doubt allow of a greater amount of wea¬ 
thering action on the ice than would be the case if they did not 
exist. Much of the surface drainage finds its way down this trough 
and the associated crevasses. The form of the trough is obli¬ 
terated amid the great crevasses north of G 0 T. 

The trough inside the right lateral moraine contains a certain 
amount of surface drainage, which combining with the sub-glacial 
drainage on that side probably gives rise to the small stream marked 
inside the end of the right lateral moraine on plate 05, Vol. 
XXXV, Records, Geoloyical Surrey of India. Snow prevented this 
point being determined by accurate observation. 

The Ice Fall. 

40.—-A photograph of the cascade 1 shows that it is very 
much narrower than the “Flowing Glacier” below it. The general 
slope of the fall is 31°, measured up the mean slope of the 
ice surface. 

The following notes were made on the ice in the cascade. 

There is a distinct tendency to split on radial lines at the foot 
of the cascade. The waves at the foot were covered with snow, 
but looked distinct enough. 

Blocks of ice shot down from the upper portion of the cascade 
show' distinct structure, and (owing to weathering after fall) show the 
granulation. They, contain no visible sand or dirt. Moraine 
descends on both sides of the cascade : that on the left is in greater 
quantity. Large blocks wire seen 100 or 200 paces from the foot 
of fall in the left lateral. 

41 —The ice is generally white in colour, but a faint glimmer 
of blue was noticed about ? } way up the fall. 

There seems to be a more or less horizontal portion in the 
fall half way down and the structure developed there can be noted 
in the ice in the lower portio , of fall. 

In the top of the fall the ordinary horizontal stratification of 
the neve just as here the field breaks into the first seracs was 
beautifully clear as seen with field glasses. 


1 Photo No. 14 
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The Neve. 

42 .—No close examination of the neves was made, as frequent 
avalanches made approach difficult and time did not admit of 
reconnaissance for a safe route. 

The nev6 has been visited by one climbing party (Dr. Long- 
staff). It appears to be of a normal type, the only remarkable 
features being the great steps across it, 1 which appear to 
radiate frojn the peaks on the north bounding ridge. The 
lowermost of the walls thus exposed showed the stratification of 
the neve very clearly. The approximate gathering area above the 
top of the ice fall is some .>xli miles in area. 


Evidence as to Former Extension of the Ice. 

43 —The Poting valley offers several points worthy of investi* 
gation under this heading. 

The shortness of the visit of 1911 rendered it quite out of the 
question to do more than note a few localities which looked as if 
they would repay future investigation. 

One warning to future observers is also needed. In many 
places on cliffs composed of the gneiss deve- 
observer? *° fl,tUre i°P C( i 111 this area, the eye is attracted to 

rounded bosses of rock which look very like 
ice-worn ones. But very frequently a closer inspection proves that 
the rounded surfaces of these bosses are really due to exfoliation 
of the gneiss in huge plates, and the subsequent further polish¬ 
ing of the surface by stones, sand, and water, shot down from 
hanging gullies and chutes during storms. The effects of per 
spective and great height above the observer frequently mask 
the true lines of projection of the stones, etc., and give a false 
appearance of glacial action. 

44 .—In the cascade itself, the walls (especially near e - Cascade 
Point M ) are higlilv glaciated to some considerable height above the 
present ice surface in places. 

Apart from this there is no evidence, at present visible, of a 
greater level of ice in the Poting glacier at some fonner period of 


* See sketch diagram No. 15. This sketch is very diagrammatic 
m§in feature very roughly indeed. 


and only ■hows 

r 
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the present epoch. The Cherkani secondary glacier, however, tells 
quite a different tale. Sketch No. 15 show (very diagrammatic- 

Evldence of former a ^ y ) most striking features of this little 
extension of Cberkani glacier valley. The valley is very evidently a 
g,acler ' hanging one, and the contours of its sides 

right up to its debouchment into the Poting valley itself are without 
doubt typically glaciated. The deep out made by the glacier 
stream itself in the floor of the valley near its end also strongly 
supports the theory that the vallev has been occupied by ice very 
much further down than is at the present the ease, at a quite 
recent geological period. 

This hanging valley very much resembles that of the Lower 
Grindolwald glacier in General shape, though probably not in size. 


Table I a. 


Ratling* Utbn unth Pimnuhr Cont/M** (conccini for centering ertor of instrument). 


A to B 

i 

1 

j 1531 

1 

t 

li to A 

i 

'j 333 \ 

C’i to A 

1 ] 

1) to A 

91 

K to A 

123 

A to ('i 

i 

N.O 

Btot'i 

231; 

Ci to B 

, 5»f 

1 

j 

1 

D toB 

I ^ 

\ 

1 

K to B 

87| 

| 

A to D 

f 

1S9J 

B to T) 

' 234 1 

Ci to D 

i 

234] 

| 

D to Ci 

; 541 

l: 

K to Ci 

N.O. 

A to K 

1»2I 

B to K 

2<>7l 

i 

Ci to K 

329 [ 

D to K 

1 

K to D i 

1823 


(a) Bearings O’ to 380° from north vui enal and south. 

(b) The magnetic meridian as shown by thesi beatings differs from that g’ n wn on the sketch map, 
plate 83, Vol. XXXV, Rerortht, Ueol. Surv. lnd even when uliowance is made of change In variation 
between 1906 and 1911 

According to the chart to face page 82, Hints ‘n Travellers, Edition VUI (1901), the variation in this 
district is decreasing at a rate ot from 2 to 3 mins ot arc per annum So at a maximum estimate, between 
October 1908 and June 1911 the change is about 11'. 
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Mcauumt 


, 


lrom pi. 

From 



05, Vol. 

above tnlilo 

Variation, Residual 


XXXV, Re- 

of 1911 

1900-1911. A. 


cords, 1900. 






i 

1 'cerease • 

From A to B 

J50J 

1531 

1 

J 0 1 

* 1 “4 

„ B to Ci 

2371 

234 1 

\ j 2 1 

* C to A 

41 

U 

> ! » 

1 




i 

Mean 2‘83 


Note —So tho 1011 nzimutha show a rotation ot about S' m a negative duet lion fioni the meridian 
accented in 1006 

Tlic mtBon of (he diffriencc ib outgone into furthci it is vei v possibly due to diitirciu eg m the initial 
error of olio oi both i ompassos 

On the sketch until all have been rrdm ed to meiidian of 1006. 

Table 11«. 


Anylei observed with llnjc Sextant 

Means of from S to 7 allots each (Index error ± «') 


KB A 

65° 0-1' 



A lv li 73 5111' 

BAB 37' 13 3' 

K T, A | 33° 14'4’ 

K li D 

31° 5'* 

Hgi 

^^9 

BKD 03‘ 35 4' 

DAK 3 J 17 0' 

1 

A r, B 54° 47' 

A B D 

06® 63' 

■ 

■ 

1 


I 


Note—T hese sextant angles arc not hoiuout.il Tiny aie all taken ■ in the plane ’ .... 

* 31° 5' lively other obscmitmn taken guts to pinve that I hr* .mule has lieen wiongly booked— li 
was probably 31° S3' and that value has been ait opted in wuikuig out the losults 


Table J f /. 


Verticil angles observed with Chummier cu reihd lor milts error 


A to B 

-61 

B to A 1 

f 61 

Q 

I-*- 

c 

> 

U.U 

D to A 

— 0 

K to A 

r.a 

— a>s 

c, 

N. 0. 

c, 

+ 13 

B | 

~ 15 

li 

—13 i 

li 

■ —161 

D 

+5 

1 

» i 

1-151 

D ! 

N O 

c, 

t; o 

c, 

li 0 

k ; 

tl 

K 

t-165 

lv 

‘7 1 

lv 

- 4]* 

u 

14 ;• 


* Unreliable . the value 4 i seems to be the most piobttble one, but it has been cooked in 
addition to applying index crioi. 
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EXPLANATION OF PLATES. 

Plate 19.—Fig 1.—Sketch map of the Poting gJacier, 8th June 1911. 

Plate 20.—Fig. 2.—Horizontal trace of the lip of the ice-cliff of 1911, superim¬ 
posed on that of 1906. 

3.—Typo cross-sections across ridge of left lateral moraine, 
above and below ©960. 

„ 4.—Rough sketch showing Ice Level Block as seen from the 

point ©960, 8th June 1911 

„ 5.—Shape of ice-cliff, June 1911. 

Plate 21. —Fig 6.—Section across the Poting glacier, 7th June 1911. 

„ 7.—Longitudinal section ot Poting glacier from foot of cascade, 

7th June 1911. 

Ptatk 22.—Fig. 8.—Rough longitudinal section from Bugdiar to the glacier snout. 

„ 9.—Types of crovassing. 

„ 10.—Trough fault in the ice. 

Plate 23.—Fig. 11.—Sketch showing boanngs of certain prominent features from 
point where the valley commences to open out at tho 2nd 
mile Irom Bugdiai. 

Plate 24.—Fig. 12—Retardation of the ice m loft lateral moraine. 

„ 13.—Diagram showing the exact position of K, the caiin ol 1911. 

„ 16.—Sketch illustrating formation ot an auxiliary ice-cliff. 

Plate 25.—Fig. 15.—Diagram showing the features of the Chcrkani glacier 

valley. 

Plate 26.—Fig. 14.—Poting ice-fall from ©888, 7th June 1911 

„ 17.—Snout ot Poting glacier from © and C', 7th June 1911. 
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MISCELLANEOUS NOTES. 


Notes, recorded in August 1911, on Some of the Lakes of Ladakh. 

(1) Salt Lake. Longitude 78°, latitude 33 3 20. 

Approaching from the direction of Debring 1 passed round the 
east side of the lake. Tried at several points to launch my boat, 
but nowhere was there a depth of more than six inches to a foot 
of water, beneath which is soft black mud. Waded into the middle 
ftf the lake : Drew 1 heard of a depth of 30 feet at the eastern end, 
but the old ‘ kardar ’ of Rukshu, who remembers Drew, says the lake 
has always been at its present level. Hound the edges of the lake 
is a grassy swamp in which springs of lresh water are found. 
There was one near my camp at Knangur, the water of which had 
a rather unpleasant mineral taste. 

The salt is collected this year by a contractor. I questioned his 
servant as to the depth ol the lake. ile said it was the same 
depth throughout. 

(2) Fresh water lake. Longitude 78° 5', latitude 33° 15'. 

Found a depth of JO feet in the middle. The bottom is full of 
weed. Water flows into the Salt Lake. Lay leading towaids the 
Salt Lake is very shallow. The marginal marks are very distinct. 
I had no means of measuring their height. 

(3) Tso Kyagar. Longitude 78° 23', latitude 33° 5'. 

Camped at the south end of the lake. Drew 2 assiunes^that this 
lake was once part of the same valley as the Tso Morin. It ap¬ 
peared to me that the original exit of the Tso Kyagar must have 
been at the north-east corner where a flat of sand and gravel ex¬ 
tends for about two miles to a gorge, wdiieh in its turn opens into 
the stream marked on the survey map as Chuldi, which flows into 
the Indus. I was unable to visit the spot, but with a telescope from 
my camp saw what looked very like an old moraine blocking the 
gorge from Tso Kyagar. 

In view of Drew’s description of the lake and lus being unable 
to account for the confinement of its waters, the point would be 
worth investigation by a future visitor. 

1 The Juminoo and Kashmir Teirdoius, p 1’0‘J. 

* Idem, p. .’10'J 
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I took the following soundings on a line through the middle of the 
lake from north to south :— 










Feet. 

50 yards from north shorn 







4J 

100 do. 

do. 







8J 

200 do. 

do. 







14 

} mile from 

do 







184 

One-third of the 

way across 







15 

Halt-way 

do. 







35 

Two-thirds of thi 

way do. 







45 

l mile from south slioie 







t'.l 

j do. 

do. . 







08 

300 yauls from 

do. . 







69 

150 do. 

do. . 



• 




61 

100 do. 

do . 







36 

50 do. 

do. . 







25 

20 do. 

do. . 



• 




15 

10 do. 

do . 



• 




8 


The length of the lake is about two miles. If my theory of the 
formation of the lake be correct I am unable to account for the deep 
hollow-at the south end. 


There is a fresh water spring near the water’s edge at the south 
end of the lake and several others round the lake. The water of 
the lake is slightly brackish and blue in colour. Home salts are 
deposited on the western shore. 

(4) Tso Moriri. Latitude 32° 45' to 33°, longitude 78° 25'. 

Took the following soundings :— 


(a) From Karzok due east to Lapgo :— 


Feel. 


r>() yaiilx from Karzuk slioir 
1 null' from do. 

.( do. do. 

1 do. do. 

11 mili-i from do 

2 do. do. 

I mile* ft outcast shun- 

1 do. do. 

1 do. do. 

200 yatds from do. 

100 do. do. 


. 58 

. 151 

. 157 

. 103 

(middle of lake) 240 1 approxi- 
. . . . 240) mate. 

. 103 

. 103 

. . . . 00 
18 

. 10 


(6) From shore in middle of Umlung Bay to cape at south-west 
corner of Umlung Bay 


Feet. 

100 yards from slioto ........ 23 

200 do. do.30 

Middle- .... .130 

300 yards from cape . . .210 

100 do. do.132 
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(c) In the bay between two promontories on the east shore- 


30 yards from north side 
Half-way across . 

100 yards from south side 


Feet. 

33 

. 157 

. 253 


The island upon which Drew landed, and which he describes as being 
of gneiss and rising nine or ten feet above the water, is now com¬ 
pletely submerged, showing that the waters of the lake have risen at 
least 9 or 10 feet since Drew’s visit . 1 I could not make out from 
the peoples’ description whether the island had disappeared grad¬ 
ually or in the last few years only. It would appear probable, how¬ 
ever, from the analogy of the island in the Pangong Lake, that the 
jrise of the water has been considerable in the last two years. 
I should be inclined to put it down to excessive snowfall rather than 
to decrease in evaporation. Marginal marks did not seem to be more 
than 15 feet above the present level of the lake, but I had no means 
of measuring. Drew gives them as 40 feet . 2 

It will be noted that some of my soundings differ from those of 
Drew. It is unlikely that we steered the same course in collap¬ 
sible boats. 

The water of the lake is a deep blue in colour and slightly brack¬ 
ish. In one place I saw a small fish near the surface which my 
Ladakhi companion recognised as what they call in Ladak "senrrya.” 

(5) Pangong Lake. Longitude 78° 30' to 79°, latitude 33° 40' to 34°. 

I took the following soundings:— 

(a) Merak promontory to promontory opposite— 


Ft*< t. 

100 yards fiom south shorn ....... 00 

£ imlti from ilo. . . . . . . .112 

£ do. do..144 

Half-way across (f mile).150 

l milt* from north shore ....... 150 

J. do. do. ........ 102 

200 yaids from do. ..... . 120 

50 do. do. . . . . • • .112 

(6) Mun to promontory opposite— 

Feet. 

100 yards from south shoro ..33 

J mile from do. 10S 

4 do. do. 11* 

Half-wav across . . . . . • • • .160 

4 mth* from north shore.174 

| do. do. 174 

200 yards from do. .174 

50 do. do. .80 


1 The Jummoo and Kashmir Territories, p. 
* Idem, p. 306. 


300 . 
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(c) North-cast corner of 


.W yards from north shorn 

100 do. 

do. 

] nnlc from 

do 

t do. 

do. 

$ do. 

do. 


On r mile from north shon- ({ 
200 y.iuls from south show* . 
100 do. do. 

oO do do 


• to Yaktil :— 

Feet. 

.84 

.108 

.132 

.78 

.132 

i‘ from south shore) . . 120 

.66 

.60 

.30 


The bay opposite Merak contains a succession of beaches extending 
up to about 50 feet above tire lake. Below is shingle ; above it a 
hard conglomerate cliff about 4 feet high, then shelving shingle, 
then a cliff of travertine about 8 feet high, then shingle, then 
conglomerate, then shingle again, and above all a green shale. 

Riding from Merak to Mun I saw the marks mentioned by Drew 
in the footnote to page 324 of his book. They are indistinct and 
not continuous. From Mun I searched the hillside with a Zeiss 
glass and could not make out the marks. I think what one 
sees from the promontories south-east of Mun are not marginal 
marks, but accidents of denudation give the impression of marginal 
marks. 

On the north side in the bay opposite Mun are beaches of tra¬ 
vertine on which lie flattish stones, some of which are 2 to 3 feet 
in diameter. Similar stones cover the floor of the lake round the edges. 

The rock opposite Yaktil at the north-west end of the lake is 
now invisible or rather from the north shore I could just make out 
the tip of it with my field glasses. I landed on this rock in 1909 
and it stood 5 or 6 feet out of the water then. The lake must 
therefore have risen to that extent since 1909, which fact may, 

I think, be ascribed to the heavy snowfall of the last two and 
particularly of last winter. The colour of the Pangong water is 
a deep blue and it is distinctly salt to the taste. 

Drew and others have suggested that Pangong Lake, as well as 
the Salt Lake and Tsomoriri, 1 ive been formed by the alluvial fans 
from side valleys crossing the main valley and forming a dam. 1 

I do not feel competent to pass an opinion on the evidences of 
glaciation observed and described by Ellsworth H mtington, 2 from 


* Both P, D. Oldham and Ellsworth Huntington dissent from this view.—Kp 

* Journal of Geology, Vol. XIV, (1906), page 606. 
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which he deduces that the exit from the Pangong valley is closed 
by a rock lip. It does, however, seem possible that he under¬ 
estimated the carrying power of what he calls the small tributaries. 
Some of these, although comparatively dry for the greater part of 
the year, may be considerable streams at the time of the melting 
of the snows. And even then a false idea of their energy may be 
obtained unless they are seen at a certain time of day. I have 
seen an insignificant stream suddenly become an impassable torrent 
so late in the day as G p.m. 

It is then possible that a tributary may be at its greatest acti¬ 
vity at times when the main stream is not. At such times it may 
be flowing with greater velocity than the main stream and may 
4orm accumulations which the main stream cannot carry away. 

This process may be seen in other parts of Pangong and Rukshu, 
a country where there is excessive denudation of the surface and 
strong freshets in the spring while the snows are melting. Marching 
from Chushal to the Pangong Lake a huge fan with a radius of 
some three miles is crossed. It comes from the high range north¬ 
west of the Pangoug Lake and has pushed its way almost across 
the Chushal valley, the Chushal stream finding its way in a narrow 
channel between the circumference of the fan and some low cliffs 
opposite. It looks as though at no very distant date the main 
strejun from Chushal will be blocked by the fan of this tributary and 
a lake formed 25 miles long, extending back to the Tsaka La. 
In the exit valley of the Pangong Lake there are at the present 
time two small lakes and several marshy flats formed by the 
partial choking of the main valley by deposits accumulated bv 
tributaries. 

With deference and without either wishing or being able to tra¬ 
verse Ellsworth Huntington’s theory of the formation of the lake, 
I advance my opinion for what it is worth, that the blocking of the 
exit stream by the fan of its tributary, though perhaps unlikely, 
was not impossible. 

(6) Orarucha Tso. Longitude 78° 30', latitude 34° 15', near junction 
of Changchenmo and Shayok rivers. 

The main lake is about f of a mile long by 300 yards wide. 
Two smaller lakes lie in continuation of the main lake to a dis¬ 
tance of about | of a mile further down the valley. At the bottom 
of the lowest one the dam becomes apparent. It is moraine stuff 
consisting of large blocks of granite brought down from the glacier. 
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crowned hill on the west of the valley. The lakes were originally 
one, a subsequent transport of rocks by a small glacier on the west 
having divided the two smaller lakes, and a fan, the main lake 
from the other two. Water, however, flows from one to the other 
in each case. There is, as well as I could judge, no percolation 
through the dam. 

The water is fresh and its colour is dark green. The elevation 
-of this lake is not more than 1,000 feet below the Togar Pass, 
the height of which cannot, I think, be below 18,000 feet. 

(7) TsuUak. Longitude 78°, latitude 34° 5'. 

A bow-shaped lake on the east side of the Chong La. Greatest 
length about 350 yards and greatest breadth about 100 yards; colour 
of water is deep green. The lake has been formed by the meeting of 
two moraines from opposite sides of the valley. The overflow now 
drains out between the two moraines. Greatest depth 17 feet. 

[D. G. Oliver, Captain, 

Assistant to Resident in Kashmir 

for Leh, Ladakh .] 
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Fig. 11.— 8KET0H SHOWING BEARINGS OF CERTAIN PROMINENT FEATURE8 FROM POINT 
WHERE THE VALLEY OOMMENCE8 TO OPEN OUT. 
at 2nd mile from Bugdlar. 







Fig. 16.— DIAGRAM SHOWING THE FEATURE8 OF THE OHERKANt GLACIER VALLEY. 
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Fig. 17,—SNOUT OF POTINQ GLACIER FROM ©C* 7th. JUNE 1911. 

J. I, Gr.nl.nton, Photo G S A Lal "“ ta 
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Port S .—Gold industry in Wynand, Upper Gondwana series in Trichinopoly and Nellore* 
Kistna districts. Senarmontite from Sarawak. 

Port —Geological distribution of fossil organisms in India. Submerged forest on 

Bombay Island. 

Vor,. XII, J070. 

Part I.— Annual report for 1078. Geology of Kashmir (third notice) Siwalik mammalia. 
Siwalik birds. Tour through Kangrang anil Spiti. Mod emption in Rarori Island 
(Arakan). Braunite, with Rhodonite, from Nagpur, Central Provinces. Paleontologi¬ 
cal notes from Satpura coal-bn am. Coni importations into India. 

Part -Mohpani coal-field. Pyiolnsito with Psiloim-lane ,it. Gosnlpur. .Jabalpur district. 

Geological reconnaissance from Indus at Kushnlgarh to Knrram at Thai on Afghan 
frontier. Geology of Upper Punjab. 

Part ft.— Geolngiial features of northern Madura, Jhulukota State, and southern parts of 
Tanjore and Trtehinopoly dhtri.te included within limits of sheet RO of Indian Atlas. 
Crctaerous fossils from Tri, hinonoly dirtrict, collected in 1377 78 Sph-nnphvllttm and 
other Nquisctaccm with rofereni o to Tndi.-m form Ti ./.vgia Sjiccios.t. Jtoylc (Spheno-i 
phyllnni Trir.vgia, ling). and Ata'mrnte from Nellore district Corundum 

from Khasi TliH= .Toga neighbourhood mid old mines on Nerhudda. 

Part >i -—* Attack Slates ’ und their proh.ihle geological position Marginal hone of nude- 
scribed tortoise, from Upper Si cal ike near Nila, in Pni«,>r, Punjab. Geology of 
Noitli Arcot district, llu.nl he.tiun from Muneo to Abhnttahnd. 


, Vor, Xril, 1880 

Part 1 .—Animal report for 1879 Geology of Upnei God-vvaii l.asin in nt-ighlmnihood of 
Sironehn Geology of 1 .id.de and ueijhboiiriiig d'M.ii, te Pccll* of fossil fishes from 
RaiOri Tslind arid Punjab. Fossil genera Noggerathia, Stbg , Nogg. rilhiopris, Finn 
and Rhiptor’i’nites. Schmilh.. in n.d.erzofr nod Mnswdaiy ioiIcs of Europe Asia, and" 
Australia. Fossil plants fioni KaUywor, Sbckb Rodin, and Sirguj ih Volt aum foci 
of eruption in Konkin. 

J'mt ? - Ctul-igit r.tite-- - Pel - ■>! tmop . ai u .ie- < n (own (n», of Ifj»Pil.i\n« Arte*'in 

wells at Poll'll, be-ry, and ■’lus-.ihil,'* ■- of I'rnlin,' ...-me- -if v ■ tet-«Mnr.lv at, Madr-is 
P.i’f 5 K. ni.uoi l..i,es l>!t of „ da i.liibi. (vpe in Punjab P da ontojogi, .,1 m lea front 
K.irh.iileii i md fi*n>lh Reva or.il iie'ds I'oiiel. fion of Uortdw m.i Porn ,-ith o'hor 
Poms Aiio-ii’i ' o’ls -.i l*>,o.!' i| n\ Sdt in K i ipi/t oi.i i ,.i* .md mud erupt mis 
»> n Arakan i..ivt on Uth 'I 'i"!> "R579 md io .lime 1fP3 
Pot t j --PI, istru Cl c ti.'pu II. IO '!‘imV l * •! • ■ -, |ii, and c.id'anv i hov affiid of $ vf,' ame 
climate d.i.ing poitenn of (bat p-vusl Useful friiT.c.tls of Aivjlt region Coirelation 
of Gondwana firra with that of Apsteehnn co'il he nir.g sy.tern. Reh ( ,r ailcdi sods 
and saline we* 1 witd?. T?ch soils of Upj cr India Naim Tnl l.i.nhdip, 18th Septum 
her 1880 


Vor XTV. 1C81 

Pint 7 fr.’.t at ji/ir.t) Andu'l ^tn * I 'T 18(-n Urology of part, of lkird'st.'in. Bi.lttet’in 
and ueio'ibuunrig il.rteote. P-wili!. inrni.oii Pi, ,,hk gioup of Pub flimilay.nl 
rrgi ,ii. South Rcali fjn'do n i h'Mi.. Vow’s (i imp, beds a-ms irilcd w*h iiawiUi' 
-neks of noi lb f.i'ici ■. Utsf, r in ii-‘ it on t i In.liin 1 itc-ile R.ijm.ih.d pilots 
Travelled I.!o> ke of (ho Punjab Apoe-idix to ’ Piilaiuiteltign.il notes m lower Irian 
of FIirn.atiiv.ii ’ M imm'ii n. fn -iIs fiom T’.-i >m Island 
Put' — N ,, h.m Siv aljl inn'uifoi uuL\ n Ninth Wosl u u Ilun.'d.i i a liomlwana veite 
brates Ossiferona h*‘ds of Ffundes ’ll 'libel Aiming rroiuls and mining iceoid offieo 
of Great Britain; and Coal and Metalliferous Mines Aits of 1872 lEngland) Cohaltite 
and danaite from Khetri mines. Rajput I'm , with remarks on .luipunfe (Svcpoonte) 
Zinc ore (Smithsouito und Blende) with barytes in Karnul dist.rut, Madras Mud 
eruption in island of Chcduba 

n art It —Artesian boiinrs in India Oligoel i;e grande at. Wangtn on Sutlej. North West 
TTimabiyas. Fish palate from Siwaliks Paheonlological notes from Hazaribagh and 

fob'iidncga diftricta Fossil carnivora fioni Siwalik hills 
Part 4 —TTnifiration of ge<)l',gienl noir.ene'atnre and cartography Geology of Area 1 1 region 
contra! and eastern Nitiie aritimony obtained at. Pulo Ginn, neru Singanoio Tur- 
gito from .Tiisrcrinnctt. Kistnah district, and zinc e.-nhonate from Karnnl. Madras 
Section from Tlalhonsie to Pnngi, int Rach Pass. South Row ah Gondwana basin 
Submerged forest on Bombay Inland 

Vot.. XV, 1883. 

Part 1 font of print) —Annual report for 1881. Geology of North-West Kashmir and 
Khagart Gondwana lahvrinthodonts Siwalik a ml Jam mi mammals. Geology of 
Ualhounia. North West Himalaya Palm leaves from (tertiary) Afnrree and Kasanli 
beds in Tndia. Indosmino from Noa Uihing river. Upper Assam, and Platinum from 
Chutia Nagpur. On (1) copper mine near Vongri hill. Darjiling distent: (21 arronienl 
tiyrites in same noigbhonrhood : (3) koalin st Tlirjilmg Analyses of coal and fire-clay 
from Mabum coal-field. Upper Assam. Evperimenta on <oal of Pind Dndun Khan, 
Salt-range, with reference to production of gas, made April PDth, 1881 Proceedings 

of International Congress of Bologna. ... , 

Part 9 {nut of print.).'— Geology of Travanoore State. Warkilh beds and reported arso- 
ciated deposits at Quilon, in Travanoore. Siwalik and Narbada fossils. Coal-beaiing 
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rocks of Upper Her and Mand river* ia Western Cb.utia Nagpur. Peach river coal- 
field in Ohbmdwara district, Oontral Province*. Boring* for coal at Eugsein, British 
Burma. Sapphires in North-Western Himalaya. Eruption of mad volcanoes In 
Cheduha. 

Part 3 ( out of print). —Coal of Mach (Much) in Bolan Pass, and of Sharigh on Harnal 
route between Sibi and Qnetta. Crystals of stilbite from Western Ghats; Bombay. 
Traps of Damng and Mandi in North-Western Himalayas Connexion between 
Hazara and Kashmir series. Umaria coal-field (South Jtewah Gondwana basin). 
Daranggiri coal-field, Caro Hills, Assam. Coal in Myanoung division, Henzada 
district. 

Part 4 ( ou t of print ).—Gold-fields of Mysore. Borings for coal at Beddadanol, Godavari 
district, in 1874. Supposed occurrence of coal on Kietna. 

Von XVI, 1883. 

Part /.-—Annual report for 1882. Richthofen) a, Kays (Anomia Lawronciana. Koninck). 
Geology of South Travancore. Geology of Chamba. Bn sails of Bombay. 

Part 3 ( out of privt).-- Synopsis of fossil vertebrata of India Bijori LabyrinthodoTit. 
Skull of Ilippotherinm sntilopinnm Iron ores, and subsidiary materials for manu¬ 
facture of iron, in north-eastern part of Jabalpur district. Latento and other manga¬ 
nese ore occurring at Gosulpore, Jabalpur district. Umaria coal field. 

Part 3- —Mierosrouic structure of some Dalhousie rocks. Lavas of Aden Probable occur¬ 
rence of Riwalik strata in China and Japan. Mastodon angustidens in India. Traverse 
between Alrnora and Mussooreo. Cretaceous coal measures at Borsora, in Khasia Hills, 
near La our, in Rylhet 

Port 4- —Pahoontologic.il notes from Daltonganj and Hntar coal-fields in Chot'i Nagpur. 
Altered basalts of 71.ilhnii-.ie rcgmn ni Nuvt.b Wistern Himalayas Mi-mo-i upn struc¬ 
ture of some Sub-Himalavan t-oiks of tertiary age Geology of Jaunsar and Lower 
Himalayas. Traverse through Eastern Khasia, Jninfia, and North Cnchnr Hills. 
Native lead from M mlioain and iliromite from (he Andaman Islands Fiery eruption 
from one of mud volcanoes of Cheduha Island, Arakan. Irrigation from wells in 
North-Western Provinces and Oudh 

Von XVII, 1884. 

Part /.— Am uni report for 1883 Smooth water anchorages or mud banks of Nerrata] and 
Alleppy on Travancore const. XJiiln, Surg.im and other caves in Kurnool district. 
Geology of Chanari and SJmnta paiganns of Chamba. Lytlonia, Vv a 4 gen, in Killing 
series of Kashmir. 

Part 3. — Earthquake of 31st. December 1881. Microscopic structure of some ITimalavan 
granims and gn*isc»>'.*» granites Choi coal explication Re discovery of fossils in 
Siwabk beds Miiieml resources of the Andaman Islands in neighhomijood of Port 
Blair Tntnrtr appeal) beds in Dec-an and Lntamie group in Western N’.-rtn ‘‘imcn.-a 

Part 3 {o‘/( >>f <p> inf) - MstroKi opn st.mctiuc of some AivaJi rocks, S-ifion uhinr Tndm 
from Peshawar Valley to Salt range Rites for boring in Kaigarh ILn^ir coal field 
(first notice). Lignite near Raipore Central Provinces, Tnronoiso mines of Nish amir. 
Khorassan. Fiery eruption from Minbyin and Volcano of Chcdnba Irland. Arakan. 
Langrin coed field, Routh-Western Khasia Hills. TJmaiia coal-field. 

Part, i —Geology of pert of Onngasulan pnrgana of British Gnrhwal. Slates and schists 
imbedded in gneissu-c i .mi to of Northwest. Himalayas. Geology of Tnkht i Sulei¬ 
man. Smooth-water ant borages of Travancore coast. Auiiferons snnds of tho Suhan- 
sui river Pondc h-rry lignite, and pho&phatie rooks at Mueun. Bill,, Surqam eaves. 

Vol. XVIII, 1885. 

Part t. —Annual lepoit. for 1084 Country between Singnreni coal-field and KiMna river 
Geological sketch of couritry between Singareni coal-field and Hyderabad Coal and 
limestone in Doigrung river near Golaghat, Assam. Homotaxis, as illustrated from 
Indian formal mtm \fgb.in fh Id tmte= 

Part 2■ —Fossiliteroua ►cnes m Lower Himalaya, Garhwal Age of Mandh.di series m 
Lower Himalaya Riwalik camel Camel us Antiqnns, nobis ex Falo. and Caut. MS.). 
Geology of Chamba Probabitit < f obtaining water by means of artesian wells in 
plains of Upper Tndia Artesian sources in plains of Upper India. Geology of Aka 
Hills. Alleged tendency of Arakan mud volcanoes to burst intp eruption most 
frequently during rains Analyses < f phosphatic nodules a™d rock from Mnaaooroe 

Part 3 .—Geology of Andaman Islands Third species of Merycopotamus Percolation as 
affected by mu rent Pirthalla and Chandpor meteorites. Oil-wells and coal in 
Thayetmyo district. British Burma. Antimony deposits in Maulmain district. Kash¬ 
mir eerlhuunke of 3I'Mh Mnv 18H5. •Bengal earthouake of 14th July 1885 

Part 4 —Geological work in Cb halt is garb, division of Central Provinces Bengal earth- 
nnake of 14tb July 1RH5 Kashmir earthquake of 30lh May 1886. Excavations in 
Billa Snrgam caves. Nepaulite- Sahetmahofc meteorite. 

Vot. XIX, 1886. 

Part /.—Annual report for 1885. International Geological Congress of Berlin. Palaeozoic 
Fossils in Olive. group of Salt-range. Correlation of Indian nnrl Australian coal¬ 
bearing beds Afghan and Persian Field-notes. Section from Simla to Wanutu, and 
petrological character of Amphibolites and Quartz Diorites of Sutlej valley. 
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Part 8 {out of Qftolo^y of part* of Bellary and Anantapnr districts, Geology of 

Upper Dewng basin in Singpho Hills, Microscopic characters of eruptive rooks from 
Central Himalayas. Mammalia of Karnul Caves. Prospects of finding coal in 
Western Raj putana. Olive group of Salt-range. Boulder-beds of Salt-range. Gond- 
wraoa Homotaxis. 

Pert 3 (out of print).—Geological sketch of Vir.agapatam district, Madras. Geology of 
Northern Jetalmer. Microscopic structure of Malani rocks of Arvati region. Malanj- 
khandi copper-ore in Balaghat district, O. P. 

J ou *. , f ,nnt )*~' _ I > ®troleuro in India. Petroleum exploration at Khatun Boring in 
Chhattisgarh coal-fields. Field-notes from Afghanistan i No. 3, Turkistan, Fiery 
eruption from one of mud volcanoes of Cheduba Island, Arakan. Nammianthal 
aerolite. Analysis of gold dust from Meza valley. Upper Burma, 

Von. XX, 1887. 

Part 1. --Annual report for 1886. Field-notes from Afghanistan ; No. 4, from Torkistan 
to India. Physical geology of West British Garhwal; with notes on a route traversed 
through Jannenr-Bawitr and Tiri-Garhwal. Geology of G.tro Hills. Indian image- 
stones. Soundings recently taken off Barren Island and N..i< <mdam. Tal/lm- bu/ddu- 
beds. Analysis of Phosphatic Nodules from Salt-range, Punjab. 

Part S .—Fossil. veitebrata of India. Ecbmoidea of cretaceous series of Lower Narbada 
Valiev Field notes : No. 6—to accompany geological »,kcbh mup of Afghanistan and 
North-Eastern KUomssnn. Microscopic structure or Riijmaln.I and Deccan traps. 
Do)ci ito of Ghor Identity of Olive series in cast vuth speckled sandstone in west of 
Salt range in Punjab. 

Pat & S. —Retirement of Mr. Medlicott. J. B. Mushketoff's Geology of Russian Tuikislon. 
Crystalliue and metamnrphic rocks of Lower Himalaya, G.uliw.il, ,.n<l Knr.i.nin, Sec¬ 
tion I Geology of Simla and Julogh. ‘ Lalitpuv ’ ineieonf- 

Pmt P..in's m Ti.muloyan ecology. Crystalline and met./morph ic rocks of Lower 
Himalaya, Garhwal, and Knmann, Section II Iron industry of western portion of 
Raipur. Notes on Upper Burma. Boring exploration in Cbattisgai'h coal-fields. 
iSt.ond notice) Pressure Meta morphism, with rofeicncc to foliation of Himalayan 
Gneissoso Granite Paper- on Himalayan t let-logy and Mirxinsfopii* Potiology 


Vni, XXI, JLfJafi 

part T. —Annual report for 1887. Crystalline and roetamorphio rocks of Lower Himalaya, 
Garhw rl, and Knruaun, Station III. Birds'-nest ot Kiephanl. 1-land. Meigui Aieln 
pelage K-plomi i«n >>f J«\--ialmer, with .i view to Jrmw'iv of m.il F.udted pebble 
from bould.-i bed i' spovkh d satid.-tono ’) of .Mount Che* in Salt range, Punjab 
Mudiiiar stones obtained off Colombo. 

Paif 2 Au.-rd of Wolhlfitoii Cold Hed.ii Geologn al .Souru Lm.d .o, 1888 llhaiwir 
Sj.-iem in Kmith India fgsieoit-i toibs of B.upui and l- • i ■ < ili.d Ploi inci* J 

Kangn alaig and Mclmwg.ile <o.d lields, Kashmir. 

Part " 'coif <ii 'U'tn'i — Mangaue,« rpui and M uig.«nca» On- ol ,lahalpur ' The Cavin'm 
fermo' (He. ml Period 7 P'e to tr.rv sednoeiifv.’ y ■ * " ' elV priori ot 

!,. >. ,i !.• iia.-iyas. 

Pur* i --Indian fo .sil vertibr.de» Gto*ogv of North- Wed Hunalayis Blown-.and pxk 

stnlptaiv M ummuUtea in Zanslun. Mn-a Itape from Baiakai «nd Hantgaiij 


Von. XXII, 1889. 

Pmt ! (cut of print).-j-A nnual report for 1888. Dharwar System in South India. Wajra 
K.irur diamonds, and M. Cha par's alleged discovery of di i.i'onds in pegmatite. 
Genem position of so-called Plesiosaurus lndicus. FJevililu i»iud-tonu or Itarohnnite, 
its nature, mode of occurrence m India, and cause of its flexibility. Siwalik and 
Narbada Cludonia, 

Part P (out of print) —Indian Steatite.! Distorted pebbles m Siwalik ■■onglomeratu. 
11 Carboniferous Glacial Period.” Notes on Dr. W. Waagon s 11 Carboniferous Glacial 
Period.” Oil-fields of Twingonng and Beme, Burma. Gypsum of Nehal Nudi, 
TCumaun. Materials for pottery in neighbourhood of Jabalpur and TTi.iaria, 

”.o7 V (out of print )—Coal outcrops m Sbarigh Valley, li.Uiii histan. TrilobHos in 
Neobolus beds of Salt-range. Geological notes. Cherra Poonjee coal-fiold, in Wmsia 
Hills. Oobaltifcrous Matt from Nopal. President of Geological Society of London 
on International Geological Congress of 1888. Tin-mining in Mergui distiict 
.•*. t t, (o'if 0 f print ).—Land -tortoises of Siwahks. Pelvis of a ruminant from biwaliks 
\ssavs from Kumbhar Salt-Lake in Rajputana. Mang.irnferous iron onJ Manganese 
fires'of Jabalpur. Palagonito-bearing traps of BajmehM lulls and Deo-.m. bn- 
* malting m Malay Peninsula. Provisional Index of Local Uistiibulion ot G'd'^bant 
'tiaerals. Miaeellaneous Minerals, Gem Stones and Quairy Ktones in Indian Empire. 
Part 1. 

1890- 


r- 


Vol. XXIII, 

. 1 —Annual report for 188D. Lakadong coal-fiolds, Jaintta Hills 
o idles and skull of Indian Dicynodonts Veitebrate icmmns from Nagpur 
- villi description of fish-skull). Crystalline and metamorphn- roiks ot Lower Hima- 
)Vy.is. aSS and kurnaon, Section IV. Bivalves of Olive-group, Salt-range. 
Mud-banks of Travancore coasts. 
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Part £ (out of Petroleum explorations in Harnai distrusts BsluehietMl, %ppbim 

Mines of Kashmir. Supposed Matrix of Diamond at Wajra Karur, Madras. Spnapei 
Gold-field. Field notes from Shan Bills (Upper Buraia). New species of bring, 
oeptumdffi 

Part S (ovt o fpnnt ).— Geology and Economic Resources of Country adjoining gind-Pishifi 
Railway between Sharigh and Spintangi, and of country between it and Khatton. 
Journey through India in 1888-89, by Dr. Johannes Walther. Coal-fields of Lairungao. 
Maosan.lram, and Mao-be-lar kar, to the Khosi Hills. Indian Steatite- Provisional 
Index of Local Distribution of Important Minerals, Miscellaneous Mtmwnl*, Gem 
tsiones, and Quarty Stones in Indian Empire. 

Part 4 (out of pmtt).—Goologkal sketch of Naini Tal ; with remarks on natural conditions 
governing mountain slopes. Fossil Indian Bird Bones. Darjiling Coal between Liso 
and Ramthi rivers. Basic Eruptive Rocks of Kadapab Area. Deep Boring at Luck- 
now. Coal Scam of Dote Ravine, Hazara 

Von. XXIV, 1891. 

lari 1 Annuel lepuit foi 1860. Geology of Salt range of Punjab, with re-considered 
theory of Origin and Ago of Salt-Marl. Graphite in decomposed Gneiss (Laterite) in 
Ceylon. Glaciers of Ka.bru, Pandim, etc. Salts of Sambbar Lake in Rajputana, and 
* lteh 1 from Aligarh in North-Western Provinces. Analytic of Dolomite from Salt- 
range, Punjab, 

Part £ - - Oil nr- ir Moghal Kot, in Sherdni rountry, Suleiman Bills. Mineral Oil from 
Suleiman Hills. Geology of Lnsh-u Hills. Coal fields in Northern Shan States. 
Reported Namstki Ruby mine in Mnmglfin State Tommaline (Schorl) Mines in 
Maingldn State.—Salt-spring near Bawgyo, Thibaw State. , 

i Pa it S (out of mint) — Boring in D.illongunj Coal-field, Palamow. Death of Dr, P. Martin 
Duncan. Pyioteijic varieties of Gneiss and Scapolite boating Rocks. 

Pail l — Mammalian Rones from Mongolia Darjiling Coni Exploration. Geology and 
Mineral Resources of S’ki.mi Rocks ftom the Salt range, Punjab,* 

Von XXV, 1892. 

Paif 1 .— Annual np<*it for 1891. Geology of Thai Chotiah and i*art of Mari country. 
Petrological Notes on Boulder bed of Salt range, Punjab. Sub-recent and Recent 
Deposits if \alley plains of Quetta. Piriun, and Dasht-j-BedaoIat; suth appendi(ea on 
Cbam.ins of Quetta: and Artesian water supply of Quetta and Pishin. 

Part 2 {out of print) - Geology of Kafed Koh. Jbenia Coal-field. " 

Part *? - Leiality of Indi in Te< heffkuute Geologiral Sketch of lonntry north of Bhamo. 
Economic tesoimes of Amber and Jario mines ana in Upper Biuma lion ore* and 
Turn Indubtucs of Salem District Riobeckite m India Coal on Great Tetinssenm 
River, Lower Bmrna 

Part H — Oil Springs it Moglul Kot m Shham Hills Mineral Oil fiom Suleiman Hills. 
New Amber-hke Resin in Burma. Tiiaasic Deposits of Salt range. 

Vol XXVI. 1893 

PaU " -Annual icpoif for 1892 CVnti il Himnlavu- .Tadcite m Upper Burma Bur- 
mite, nsw hooMl Resin from Upper Burma. Prospering Operations, Mergm District, 
1891 92. 

Part J ( »rt of punt) - Eartliouakt in Biluchistnn of 20th December 1892 Buimite, new 
riuihi i Id * fosMl icmb horn Upper Burma. Alluvial deposits and Subterranean water- 
snpi ly of Rangoon 

Part i (out of punt).- Geology of Shenni Hills. Oaibonifcrous Fossils from renasserim. 
Boring at (‘ho ndernagoro. Granite m Tacoy and Alergui 

Part 4 —Geology of country between Cbappar Rift and Harnai in RaluchistAn. Geology 
of part of T*na»senm Valley with special reference to Tendau Kamaupwg Goal field. 
Magnetite containing Manganese ana Alumina. Hislopite. 

Von. XXVII, 1894. 

p ar t i —Annual report for 1893 Bhaganwala Coal field, Salt-range, Punjab. 

Pait'J- Peti oleum from Burma. Singarem Coalfield, Hyderabad (Deccan). Cohna 
Landslip Gaihwul 

*Parts -C.imbn in Furmat’on Eastern Salt range. Giridih (Karharbari) Coalfields. 

Chipped (’) t 1 lints in Upf hncene of Burma. Velates Sthmideliann, Chemn., and 

Pro'c’iites giandis. Row sp.. m Tertmy Formation of India and Burma. 

Part 4.-- Geology of Wuntho in TTnper Burma F,chinoids from Upper Cretaceous System 
of Balm hid m Highly Pin sphatic Mica Perulotiteg iMitisive In Lower Gondw&na 
Rocks of Bengal. Mica-H yp“ i ° fchene- Hornblende-PendoUte in Bengal. 

Von. XXVIII, 1895. 

Tart 1 .—Annual report for 1804- Cretaceous Formation of Pondicherry. Early allusion 
to Barien Island Bjbliogiqaih.i of Barren Island and Narcondam from 1084 to 1864, 

Part £.— Cretaceous Rorks of Southern India and geographical conditions daring later 
cretaceous times. Experimental Boring for Petroleum at Sukkur from October 1895 
to March 1895. Tertiary system in Burma 

Part A—Jadeite and other rocks, from Tammaw in Upper Barms. Geology of Tochl 
Valley. Lower Gondwanas in Argentina. 

lft 





Part J.-^Igneatts Rock* from the Toebi Valley. Notes . 1 

^"■SW^%Sa. I fe. ffl * W0, ‘ ! B "™ i - t ‘™" Vi ”“ y »" (Sub Kftimm) „„ „f 


vm* xxx, i m. 

Partl.-AxmmlTeport for 1606. Norite and associated Basic Dykes and Lav.vfW in 
» fo ufcll ® rD I Qdin - Ganus V«rtebr*na. On Gloseopteris and Vertebraria. 

#«—Cretaceous Deposits of Pondicherri. Notes. 

Puri J.—Flow structure in igneoim dyke. Olivine-norite dykes at Coonoor. Excavations 
for corundum near Palakod, Salem District. Occurrence of coal at Palana in Bikardr. 
Geological specimens collected by Afghan-Baluch Boundary Commission of 1896, 

1 ortj.—Nemalite from Afghanistan. Qnait/.-baryteg rock ir. Salem dn-tmt. Madras 
Presidency. Worn femur of Hippopotamus irravadieus, Caut. and Falc , from Lower 
Pliocene of Burma. Supposed coal at Jnintia, Baxa Duars. Percussion Figures on 
micae. Notes. 


Vol. XXXI, 1904. 

Part J (out of ‘print ).—-Prefatory Notice. Copper-ore near Komai, Darjeeling district. 
Zew,iii bods in Villi district, Kashmir. Coal deposits of tsa Kniif, iilianwali district, 
Punjab. Um-Rileng coal-beds, Assam. Sapphirine-bearing rock from Vizagapatam 
district Miscellaneous Notes. Assays. 

Pent S' (out cf joint). —Lfc.-Gcnl. C. A. McMahon. Cyclobus Hayden Tiiener. Auriferous 
Occurrences r.f Chota Nagpur, Bengal On the feasibility of intioduung modern 
methods of Coke-making at East Indian Railway Collieutis, with supplementary note 
by Director, Geological Survey of India. Miscellaneous Notes. 

Part S (out of print ).—Upper Palaeozoic formations of Eurasia. Glaciation and History 
of Sind Valley. ITalorites in Trias of Baluchistan. Geology and Mineral Rosouicsp 
of Mayurbhanj. Miscellaneous Notes. 

Part k (out of print ).—Geology of Upper Assam. Auriferous Occurrences of Assam. 
Curious occurrence of 8 ca polite from Madras Piesidency. Mini oils neons Notes. In-lux 


Vor.. XXXII. 1905 


Part 1 (out of print).— Review of Mineral Production of India during 1898—1903. 

Part S (out of print}.—General report, April 1903 to December 1901. Geology of Pro¬ 
vinces of Tseng and (J in Tibet. Bauxite in India. MisreUaneoiiB Notes. 

Part S (out of print).— xVnthrarolithiu Fauna from Subansiri Gorge. Assam. Elephas 
Antiquua (Nam adieus] in Godavari Alluvium Tjispsk Fauna id Tiopif«.s l.unf-tnne 
of Byans. Amblygomte in Kashmir. Miscellaneous Notes 
Part i —Obituary notices of H. B Medlicott and W. T. Planford K«ngra Eartlupi.ike 
of 4th April 1905. Index to Volume XXXII. 


Vou. XXXIII, 1906. 


Part 1 (out of print ).—Mineral Production of India during 1904. Pleistocene Movement in 
Indian Peninsula. Recent Changes m Course of Nam-tu River, Northern Shan states. 
Natural Bridge in Golcteik Gorge. Geology and Mineral Resources of Nornaul DiB- 
triot (Patiala State) Miscellaneous Notes. 

Part S (out of print ).—General report for 1905. Lashiu Coal-field, Northern Shan States. 
Namma, Mansang and Man-pe-le Coal-fields, Northern Shan States, Bnrma. Mis¬ 
cellaneous Notes. 

Parts (out of print ).—Petrology and Manganese-ore Deposits of Sausnr_Talisil, Chbind- 
wara district, Central Provinces. Geology of part of valley of Kanhnn River in 
Nagpur and Chhindwara districts, Central Provinces. Maoganite from Sandur Hills. 
Miscellaneous Notes. 

Part ft (out of print ).—Composition and Quality of Indian Coals. Classification of th« 
Vindhyan System. Geology of Slate of Parma with reference to the Diamond- 
bearing Deposits. Indok to Volume XXXIII. 

Vot. XXXIV, 1906. 


Part 



Upper-Triassic 
Bhutan. Coal Occur- 
in Kotb Tehsil of 


Eauna 

rencea . 

Jammu State. Miscellaneous Notes. 

PQrt $ (out of print ).—Mineral Production of India during 1905. Nnmmnlites Pouvillei, 
with remarks on Zonal Distribution Of Indian Nummulitcs. Auriferous Tracts in 
Southern India. Abandonment of Collieries at Warora, Central Provinces. Mis- 
cellaneous Notes. 



Part t tout of print ).—Explosion Craters in Lower Chindwin district, Burma. kayas 
Pavagad Hill. Gibbsite with Manganese-ore from Talevadi, Belganm district, and. 
Gibbsite from Bhekowli, Satar District. Classification of Tertiary System to Bind, 
with reference to Zonal distribution of Eocene Echinoidea. , 

Part ’j < 01 it of print) —Jaipur and Nazira Coal-fields, Upper Assam. Makum Coal-fields 



Vor. XXXV, 1907. 

Part 1 tout of print). —General report for 1606. Orthophragmina and LepidocycHna to, 
Nummulitic Series. Meteoric Shower of 22nd October 1003 at Dok&chi and neighbour¬ 
hood, Dacca district 

Pent 2 —Indian Aerolites Prine wells at Bawgyo, Northern Shan States, _Gold-bearing 
Deposits of Loi Twang, Shan States. Pbysa Piinsepii in Maestrichtian strata of 
Balm lu-tan Miw clhineous Notes 

Pin' > - Pietimmaiy ot ieit.ini Glaciers in North-Wc't Himalaya. A —Notes on 

intuit Dl.e lerb in North W t--t Kashmir. 

Pat* ! -Piclmunniy <.invi\ of certain (Hauers in Nortli West lTmidiya B—Notes on 
certain Olacieis in Lanaul U —Notes on <oilain GUcieis in Kuniaon. Index to 
Volume XXXV. 

Vor, XXXVI, 1907-03 

Port 1 —Petrological Study of Rocks from lull tracts. Vizagapjtam district, Ms*Iras 
Ptrsideiii v Nepholine Syenites iiom lull liai Is Vwsgnpatam distiut, Mideas Pichi- 
doney Stiafigraphiral Position of Gang unopteris Reds of Kashmir. Volcanic out¬ 
burst of I ate Tertiary Ag* in t-mith Jls^nwi, N. Shan States New buidue from 
Biigti Hill*, Bsliuhistan Pi imo C.uboiiih ion* Plantb from K'ashmn 

Par' * [out of punt) Mmet.il Piodu<tion of India doting 1006 Ammonites of Ragh 
Reds. Miscellaneous Notes. 

Part ,T ( out of print). —Marine fossils in Yenangyoting oil-field. Upper Burma. Fresh- 
v itei sludK or genus Batiasa m Yon,mgs sung oilfield, U| pir Bumia New Species 
of Dendrophyllia from Upper Miocene of Burma Structure and ago of Taunglha 
hills, Mungyan district, Upper Burma Fossils from Sedimentary ro<ks of Oman 
(Anbi i Rubies m Kachin Hills Upper Burma Cretaceous Orbitoidei of India. 
Two ("V'tAta Earthquakes of 1906 Miscellaneous Notes, 

Pat* i — Pseudo Fncoids from Pab sandstorms at Foit Munro, arid from Vindhyan rones 
lauMti mi Kachin Hills, Upper Burma. WeUhuk Yodwet Pegu outcrop, Magwe die- 
t’Kt. 7 ’pper Burma. Group of Manganates, conipiising Hollandite, Psilonielane and 
Coiomdite. Ocumenco of Wolfram in Nagpw distnt t. Central Piovinocn Mis 
cellin i us Notes Jtidot to Volume XXXVI. 

Vor,. XXXVII, 1908 09 

Pait 1 (on/ "t pr nt) —General report for 1907. Mineial Prodivtion of India during PJG7. 
Or'•hr i nee of striated bouldcis in Biaini foimatron of Simla Mia tell ancons Notes, 

Part ? ( nut of print) - Tertiary and Pi >t-Tertiary Freshwater Deposits of Baluchistan and 
■Min) tun 1 gv r uni Mniciij Bc-oiinos it Raj pi pi a Stite Suitability of sands in 
Ji'iiii.il’d Hu I- t* r id iss maiuii itmo TJiree new Manganese bean ng minerals 
V t deniuu ,-iti Sitapnnte an) Judditc LateriU's from Central Piovmces Mi«sclla- 
neous Nofof.. 

Part <? (out ot print) —Southern patt of Gwegyo Hills, inrluding Payagyigon-Ngashan- 
diing Oil field Silver-lead mines of Bawdm, Northern Shan States. Mud volcanoes 
of Arainri Coast, Burma. 

Part j — G\p uni Deposits in Himirpur district, United Provinces. Gondwanas and 
related rmrine -edimentary system of Kashmir. Miscellaneous Notes. Index to 
Volume XXXVII. 
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[. INTRODUCTION. 

rjIHE method of daMification adopted in the fiist Review of 
-i Mineral Production published in these Records (Vol. XXXII), 
although admittedly not entiiely satisfaitory, is still the best that 
can. be devised tinder present oncumstuuces. The methods of col¬ 
lecting the returns are becoming moie precise every year and the 
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machinery employed for the purpose more efficient. Hence the 
number of minerals in -luded in Class I-for which approximately 
trustworthy annual returns are available—is gradually increasing, 
and it is hoped that before long the nuneials of ('lass II—for which 
legularly lecturing and lull particulars cannot be procured—will 
be reduced to a veiy small number. Tn the case of minerals, such 
as tin-ore, still exploited chiefly under primitive native methods 
. and thus forming the basis of an industry carried on by a large 
number of persons each working independently and on a very small 
scale, the collection of reliable statistics is impossible, but the total 
error irom year io year is not improbably approximately constant 
and the figures obtained mav be accptcd as a fairly reliable index 
to the geneial trend of the industry. In the ease of gild, the small 
native alluvial industry contributes such an insignificant portion to 
the total outturn that, anv eiror horn this source mav lie regarded 
as negligible. 

The annexed table (Table I) shows the values of the chief mine¬ 
rals produced m 1011 as compared with the 
duction 1 ValUe ° f Pr ° values lor 1010. In the year 1009 there was 

a fall, for the first time since KS08, in the total 
value. This fall, which amounted to 'Hi per cent, was, however, 
converted into a small rise m 1010, which, however, has again 
given place to an msi ndieant fall of about 4 per cent in the year 
under review. The fall was due, in the last instance, to the greatly 
reduced production of manganese-ore and salt. At the same lime, 
jade, giaphite and saltpetre also show ieduced production. 


T\N!,k I.- Total value of Minerals for a hah Ritunis of Production an 
available for the years 1010 and 1011. 


In< lease. I Dot lease. 


Variation 
por cent. 


Coal . 

(.old . 

Pntiolemn . 
Manganese-oiv (a) 
Salt (6) 


2,4.V)..114 
2,202.ISO 
835,027 
840,155 
365.073 


2,502,610 i 
2,238.143 
884,308 I 
648,701 I 
469,235 


47,072 

35,657 

48.171 


(«) Value I o b. at Indian 


(h) Prices without duty. 
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—Table 1 .—Total mine of Minerals for which Returns of Production are 
mailable for the nears 1910 and 1911— contd. 



1 

1 

1 1910. 

1011 

Tlicn Use 

I)--t lease. 

Vaiiation 


i 

L. 

i 



pel eent 


i 

i * 

V 

£ 

* 


Saltpetre . 

. 1 223,7152 

220,012 


3.730 

— 1-7 

Mica (a) 

. , J77,ir>2 

188,(542 

11,100 


; 0 5 

Lead-oic arul lead 

. ; 103,022 

181,080 

18,007 


11-0 

Tungbten-oio 

. | 38,873 

00,080 

01,110 


1 137 

Ruby, Happhin* 

anil | 08,840 

07,304 : 

8.743 


J- 13 

spinel 

1 

1 




Iron-ore (6) 

. ! 0,811 

14.487 

31.070 1 


1)3-4 

Jadestone . 

. : 04,717 

41.000 

1 

23,087 

-- 33-7 

Tm-oie and tin . 

i s,r»78 

24,031 ’ 

(5,333 1 


, 34-2 

Silver. 

. 1 4,0(i8 

11.373 ! 

0.007 ! 
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Graphite 

20.470 

0.423 1 

, 

11.034 , 

-- 34 

Clironute . 

2,313 

3.072 . 

2,737 ! 


1 to 

Alum 

2,8(50 

2,702 


77 

- - 2 7 

Garnet 

1,842 

1,843 

3 ' 



Corundum . 

323 ! 

1,(500 

1.337 


|- 114 

Magnesite . 

1,382 , 

1.047 


333 

24 2 

Diamond 

300 ‘ 

178 


112 

10 

Amber 

283 

133 


130 , 

33 

Miscellaneous 

. Iilll 

i 

837 

233 

i 

I 38-1) 

Total 

7,698,9.10 

7,657,261 

203. IS) 

333,102 ' 

54 


141,678 


(a) E\pmt values 

( 3 ) Fm pim-imes <>( Ik i than llen-ml, miIiu ■> rstnn.ili il ii|)|iiiiMina(i lv 

A considerable number of minerals, however, show a steady 
rise, the chief of these being coal, gold, petroleum and wolfiam 
The state of the industry iu the first three may be safely regarded 
as an indication of prosperity m the mineral industry generally, 
and the fall in the total value for 1911 must be attributed, not to 
any general industrial depression, but to the exaggerated effects of 
the curtailment of output of a single mineral, viz., manganese. The 
minerals showing the most marked increase in value of production 
are iron, wolfram, lead, tin, silver, chromite and rubies, the increase 
varying from 10 to over 450 per cent. 
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There was a considerable increase in the number of mineral 
concessions granted during the year, 775 having 
granted™ 1 c0lue8,,,0n8 been granted as against 635 in the previous 

year. The increase is due chiefly to the large 
number of licenses and leases taken out in Burma, 306 prospecting 
licenses having been granted as against 156 in the-year 1910. This 
is due to the rush for wolfram in the Tenasserim province of 
Lower Burma. In the Central Provinces, also, a large number of 
new licenses were taken out, although not quite so many as in the 
|>n ceding year. Most of the licenses and leases taken out in that 
province were for manganese. The number of concessions granted 
in other parts of India was comparatively insignificant, amounting 
onlv to a little over 1*21 per cent of the total, the remainder 
being divided between Buitna and the Central Provinces in the 
ratio of about 53 ■ 35 per cent. Bv far the greater proportion of 
the concessions granted, nz . over 76 per cent represents prospect¬ 
ing licenses, and it is a notable fact that, although the outturn 
of wolfram m Mergui and Tavov during the year was over 1,300 
tons, not a single mining lease for this mineial had been granted 
in either of those distncts up to the end of 19J1. 


(‘Iimmite. 

II. MINERALS OF GROUP 1. 

(iinpliili 1 . M iLousilc. Ruliy. Sapphire and Spinel. 

(‘uni. 

Iron un' Manganese-ore. 

Salt. 

Diamond*). 

Jadcdc. Mica. 

Sail pH re. 

field. 

Lead-oie. Petroleum 

Tin-ore. 


Chromite. 

Tungstcu-oro. 


There lias been a marked improvement in the output of chro¬ 
mite from Baluchistan during the year under review. In 1907 the 
industry reached its highest point, and in the following year there 
was a rapid decline of nea;!v 50 per cent, m the outturn. There 
was a small but onlv temporary recovery in 1909, and in 1910 
there was a very rapid fall of 81 per cent., due not only to the 
complete extinction of the industry in Mysore, but to its decline 
also in Baluchistan. In 1911 there was still no output from Mysore, 
but that of Baluchistan rose by 119 per cent in quantity. 
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Table 2— Quantity and Value of Chromite prodiued in India during 

1910 and 1911 


PlOUlHC 


(}mntit> \ ilrn Qiuntm Valin 


Bahirhisfnn 

\p sou 


Coal. 

The improvement m the output of coal noted m last 

\ear s Bipoit has been well maintained duiing 
Total production. 1 , . , & 

the pc nod undei review the output having 

risen txom 12 017,11*3 tons in 1010 to 12 71 *5 531 tons last >ear 
a hguie very much highei than that nadied in am vt.it except 1008. 
Coneunently with the increased output theie has been a general 
tall m pits mouth value in most ot the provinces The only c xc options 
to this are Assam, while pit s mouth value lose bv one pie per 
ton, (Vmtral India, wlnie the use was nearh si\ annas, Balu¬ 
chistan and the C i ntial Pi ovine es In Bengal the juts mouth value 
fell to Ils 2-11-1 per ton 

Table 3 —Oiigm of Indian Coal raised during 1910 and 1911.\ 


V\011^.0 of 

list fi\i l')IO j l'lll 

>llis 




| 

i Oils 

1 lolls 
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1*10111 l.oudw\na uni fi( Ids 

• 

11 lox 107 

mm "»4oJ 

12 12*1 l r )S 

limn lull uy coil In Id 


415 Ul 

4J],S7I 

?xi.i‘7(i 


Tm» k 

■ 

12 047 413 

12 715 S34 
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Table 1. —Average price (per Ion) of Coal extracted front the mines in each 
Province during the year 1911. 


lilt C 


Avclilgc JUKI' |JC1 loll. 


Assam 

UciilmI 

ILi|pul.m .i ( Uil.unii) 
Central IikIm 
I’ imj.ili 
Halm Insl an 
(Vnlial l’io\ mi i 
A'l/am's T. mini \ 
Olhci . 


Its a. r. 

4 12 1 

2 J l 4 

:t 2 11 

3 2 11 

r, » i 

1(1 J I I 

1 (i :i 

i> o o 

r, 0 o 


in spite <> 1 the increased outturn, there was a distinct fall, 

amounting to 14 per cent in the quantity of 
Consumption and export . ' , . . T 

coal exported, the amount, consumed in India 

being neurit 8,(Mm Ions more than last \ear, ol Avhieh increase 

tile Railways were lespousilile for a little over 53 per cent., the 

total amount ol Indian coal used by them having lieen 4,223,020 

ton'-' The actual reduction m exports of coal was 125,7<>(> tons, 

ol which Australia was responsible for the greater part, that colony 

having taken over 80,000 tons in 1010 and not quite 8,000 tons in 

1011 . 


Table 5 .—Exports of Indian Coal. 


I 


— 

1910. 

1011. 


Tons 

Tons. 

Vden.. 

7,383 

11,067 

('pylon ...... 

52i,5!Mi 

493,511 

Straits Settlements 

235,885 

224,794 

Sumatra , ... 

100,211 

109,319 

Other Con nil i< ..... 

121,470 

21,497 

Total 

9P6. e 54 

860,788 

Coke ..... , 

. j 1,812 

1,389 

Total of Coal and t»ke 

. i 988,366 

862,177 
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There was a slight rise in imports, which amounted, including 
Imports. Government stores (patent fuel and coke), to 

340,106 tons. Of this increase Australia claims 
nearly 8,000 tons, but the imports from that colony still amounted 
only to 35 7 thousand as against 54 8 thousand in 1909. 


Table G.—Imports of Coal, Coke and Patent Fuel during 1910 and 1911. 




; mm 

i 

loll 



Tons 

Tun.s 

PiOIll Aunflillu (llll‘lll<lln<r \'( \v 
„ Natal 

„ United kingdom 
„ Other count! leu 

Zealand) 

28.040 

IS,22-1 

244,215 

S.ISO 

35,703 

1 15,08(1 
232,805 
22,350 


Total 

298,959 

306,010 

Coke .... 

Patent fuel 

Government stoves . 

. 

7,977 

0,000 

111.025 

1 

7,0)1 J 
4.008 
21,437 


Total 

1 ..... 

• 332,621 ’ 

340,106 


Provincial production. 


Practically the whole increase in production during 1911 is at¬ 
tributable to the Bengal fields, which increased 
their outturn by nearly 700.000 tons. At the 
same time the Central Indian output increased bv 13,000 tons 
and that of the Palana Colliery in Bikanir by 2,000 tons. 
All the other fields show a decrease in production, the most 
marked being those of the Punjab, the outturn of which declined 
by over 18,000 tons, representing a fall of almost 38 per cent. 
This was due to the final abandonment by the North-Western Railway 
Company of their Dandot Colliery in June of last year and to the 
employment by them of Bengal instead of Punjab coal for locomotive 
purposes. The colliery, however, has not been closed down, but 
is being worked with some vigour by Messrs. Thakur Das. Ramji 
Das, who find a ready sale for their coal to brick and lime-burners. 
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Table 7 .—Provincial Production of Coal during the years 1910 and 1911. 


l’l ounce. 

1010. 

1011. 

Increase 

Decrease. 


Toils 

'Lons. 

Tons 

Tons. 

Baku 1iim1.ui .... 

52,014 

45,707 

• • 

0,007 

Bengal .... 

10,778.530 

11,408,004 

000,374 

• • 

Central India . . . 

l.on.ioo 

J 113.508 

i:U58 

i 


Ccnlial J ’mum eh 

220. i: 17 , 

211,010 


8,821 

Ktistcm Buigal.mil .\v.um . 

2*17.230 . 

I 

2*11,803 

.. 

2,343 

H\di‘iuliadJ 

.701,, 173 

505.3SO 

i 

i 

703 

A'nitli-U ext l’lonliei Pmuiui 

*10 ' 

110 

flU 

1 

• • 

I’unjal) .... 

10 . iso 

1 

j 


18,014 

Kajjwt.m.i (Bik.mii ) . . 

12.714 

14,701 ! 

1 

2,017 ! 


" Total 

12,047.413 ! 

1 

l 

12,715,534 1 


■irjtS 


The (Jondwana Holds claim almosl 97 per coni of the total out- 

' ,, put loi the year. These fields have increased 
Gondftana Helds. J , 1 , ,,, ... 

their output by a little undei b per cent over 

the iiguies ioi 1910. Most ol this increase is due to the Jherria 
tie'd, the production of which rose by nearly (500,000 tons, whilst 
tliat of tlie Bauiganj ficid increased bv nearlv 100,000 tons. The 
Jheiria field is now responsible for more than half of the Indian 
output of coal, whilst Jherria and Kan i gait j together are account¬ 
able for over 80 per cent of the total output. In 1910 mining 
was begun in the Hingir-Kampur (Samba!pur) field, but only 830 
tons were produced. The outturn, however, has now risen to over 
5,CO') tons. Of the other Gondwana fields Pencil Valley, Daltonganj 
and Eamgarh-Boharo show < leer eased outturns. The last-named 
field. howe\cr, like that of Hmgir-Bampur, is m an early stage of 
exploitation, and the \ariation of a few hundred tons in its small 
outturn has no significance. Increases took place in the outputs 
of the Giridih, JJmaria. Mohpimi and Bellurpur fields, whilst the 
outturn ol Smgareni was practically unchanged. 
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Table 8. —Output of Gondwana Coal-fields for the years 1910 and 1911. 


1010. 1911. 


C'oal-tields. 


Per cent of 


l’oi cent, of 


Tons. 

Indian 

Tons. 

Indian 



Total 

, 

, Total. 

I 

Bengal — 

j 


1 

i 

1 

1 

I 

j 

D.iltougunj 

84,you 

•70 

70,002 

•55 

Cmdih .... 

079,801 

5-04 

, 704,443 

5-54 

Jheina .... 

5,791,010 

48-10 

; 0,373,728 

00-13 

Hajiuuhnl 

2,788 

| 05 

C 1-978 

f -02 

Riini<‘ivih-H(iKaiu . 

3,390 

,( 408 

i 

3 

lUmganj 

1,212,WO 

! 34-98 

4,311.950 

i) 

, } 33-95 

S.inibulj>ur (Hingii-Ham- > 

830 

3 

j (. 5,009 

,3 

pm) 




i 

Cenlittl ln'l'ti- 





ITuauu 

| 

130,400 

1-08 

143,558 

1-13 

Genital Vunrtnett >— 




j 

. Bell.ii |>iii 

93,27(i 

77 

90,003 

•70 

|| 

Pi in h Valle j . 

87,077 

•73 1 

03,030 

•50 

Mohjiam 

39,484 

33 

51,983 ] 

j 

•41 

Ui/derubad — 


t 



Kmg.m-ni 

500,173 

4-20 | 

i 

505.380 

3-97 

Total 

11.635,540 

96-58 

12,329,458 

96-96 


! 


With tlu* single exception of the Palana Colliery in Bikanir, 
the output of which rose bv about 15 per 
Tertiary fields. from 12.744 tons to 14,701 tons, all the 

Tertiary fields show decreased outputs during the year under re¬ 
view. As already pointed out, the most marked fall took place in 
the Punjab, where the output ol the fields in the Jheliim district, 
that is to say, chiefly the JDandot Colliery, fell from over 40,000 
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tons to a little under 27,000. There was also an insignificant de¬ 
crease in the outturn 1 'of the Margherita Collieries in Assam and of 
the Khost Colliery in Baluchistan, whilst the superficial and spora¬ 
dic workings in the Sor Range of the latter province reduced their 
output by about 00 per cent, their total production being a little 
over 3,000 tons. 


Taki.k 1).- Output of Tertiary Coal-fields for the years J910 and JO]/. 



III 10. 

) 

j 1911. 

Coal-holds. 

1 
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Total. 
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1 
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KllOht .. 
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•30 

12.410 

•33 

Sor -Range, Much, etc. 

9, 18<i 

•08 

3,297 

i 

•03 

Eastern Denial anil Jmim — 
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297,230 

2-47 

291,893 | 

2 32 

North-West Fiontia I’wvince — 





Ilazaia . 

I 

90 1 


140 

■> 


Punjab (Salt Range )— j 





.Iholum District . . j 

40,055 

► -41 

20,982 ; 

s ’24 

Miamv&li 

1,884 

i 

2,522 j 


Shfthpur . , . ■ 

i 

000 , 

1 


1,071 

J 


Raj put ana — j 

1 

1 

1 




Bikanir . . ■ 

1 

I 

12,744 ( 

1 

•10 

14,701 

•12 

Total 

411,873 i 

342 

386,076 \ 

304 


Labour. 


In spite of the large increase in production of coal over the 
previous year, there was prae'ically no change 
in the amount of labour employed, the in¬ 
crease in the number of persons employed daily being only 74. 
This means a still further increase in efficiency ; and whereas in 
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the year 1910 the amount of coal raised per person employed, was 
193*7 tons as against 99’3 in the previous year, the figure for 
the year under review is 109-47 tons for the whole of India, 
whilst for the Bengal fields it is 114 7. There is thus a very 
marked and steady increase of efficiency. The increase, however, 
is attributable chiefly to Bengal, although in Central India there 
has been a marked rise in output per person employed from 93 3 
tons in 1910 to 100-4 in the year under review. Singareni also 
shows increased efficiency, the corresponding figures being 04-29 in 
1911 as against 56 05 in 1910 In the Bengal fields the output 
per person employed below ground has risen from 171 9 tons in 
1910 to 177-G in the year under review. The corresponding figure 
for 1908 was only 153-5 tons, and there has thus, in the course 
of 4 years, been an increase of outturn per person employed of 24 
tons. This furnishes a very striking evidence of the increase of 
efficiency in the methods employed in Bengal. 


Table 10 .—Average number of persons employed daily m the Indian 
Coalfields duriny 19JO and 1911. 





Output 

1 

| Nunilwr 

Death-rate 


Number nl 

pfjMMlS fin- 

per- 

of deaths 

per 1,000 

— 
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,* tfun em- 
| ployed. 

by ac¬ 
cidents. 
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'employed. 

i 

-- 

11)10 

i 

1911. 

1911. 

Tons. 

1911. 

1 

i 1911. 

1 

Buluclllbtai) 

1,073 

932 

49-04 

7 

7-51 

Bengal 

98,281 

90,983 

114-70 

118 

1-18 

Ckmti al India 

1,308 

] ,430 

100-39 

2 1 

1-39 

Central Provinces 

2,410 

2,292 

92-32 

4 

1-74 

Eastern Bengal and 
Assam. 

1,923 

1,986 

150-07 

13 1 

6-61 

Hyderabad 

9,03] 

7,800 

04-29 

23 1 

2-92 

North-West Erontiei 
Province. 

5 

5 

28 



Punjab 

1,782 

1,605 

20-31 

8 

3-98 

Rajputana . 

187 

183 

80-60 

2 i 

• • 

Total 

116,081 

116,155 

•• 

175 ! 

i 

• • 

Average 


•• 

109-17 

.. ! 

1 

1-5 
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Diamonds. 

Diamonds, again, show a decline in output, amounting to nearly 
32 per cent in quantity and 19 per cent in value. This is due 
to a further decline in the outturn from Madras, which has fallen 
from over 111 carats in 1909 to a little under 9 in the year under 
review. 


Taulk 11. — Quantity and Value of Diamonds produced in India during 

19/0 and J911. 



MHO. 


Mill. 


1 

Quantity. 1 

Value. 

Quantity. 

Value. 


Carat*. 

i 

£ 

Carats 


£ 

Central India 

02 24 j 

577 

44-21 


475 

MftdriiB • « • • 

15 5 

i 

13 

8-75 


3 

Total . 

i 

i 

77-74 

( 

cm 

52-96 
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Gold. 

The output of gold increased by 10,447 ounces representing a 
rise of 1-62 per cent on the output of the previous year. Most of 
this increase is due to the Mysore fields, the output of which 
improved by over 7,000 ozs. At the same time the new Anantapur 
field in Madras more than doubled its output, having produced over 
5,000 ozs. as against 2,500 ozs in the previous year. The pro¬ 
duction shown against Myitkyinu lepresents chiefly the gold won by 
the dredging operations being carried on by the Burma Dredg¬ 
ing Company. It also includes nearly 38 oz. of piatinum, which 
metal, although previously known to occur in Burma, had not 
hitherto been found in any appreciable quantity. 
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Table 12. —Quantity and Value of Gold produced in India during 1910 

and 1911. 



1*110. 
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Bombay- - 


i 
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i 
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"■r i 

2.9».i; 
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.•>.072 21 1 

22.910 

0.190*98 
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178 (o) 
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4 (ft) 

I 

Hyderabad . , , 

15.7(>2 2* ! 

59.194 ' 

11,72(i-4 

52.070 ^ 

1.140 

Mysore 

ft 17.7 Iti , 

2.105.944 

555.01 1 

2.129,871 ; 

Not re- 

Madras 





ported. 

2.512 

10,12(1 

5,281 , 

20,815 ' 

1,110 

Piiinab 

lOfi . 

1.12 

11 l-f.2 : 

518 ! 

245 

Undid Pronnus. 

175 

1 

11 

ft ft ' 

in ! 

. I 

20 

Total 

J 

572,88394 

i 

583,567*18 

1 

j 

3,161 


( a) Inclusive of tlu* figiuv? foi platinum. 

(ft) liAtliiMvi* ot tin- liuincs to) Katlia ulmli .in* not auulalile. 


Graphite. 

There was a slight rise m the output of graphite during the 
year, m., ftom 3,992 tons in 1910 to a little over 4,047*3 last year. 
Almost the whole of this came from Travancore, only 54 tons 
having been obtained in Vizagapatam. In spite of the increase of 
the output, however, the value of the graphite produced fell from 
£20,479 to £9.425. This, howevei, cannot be regarded as any parti¬ 
cular indication of the prosperity or otherwise of the industry, the 
whole of which is practically a monopoly under the Travancore 
State. Prices obtained, therefore, depend on exceptional factors. 
The value of the outturn for the year under review has been re¬ 
turned at between £2 and £3 per ton a figure, which, in view of 

the ordinary market rates as well as the quality of the Travan 

core mineral, would appear to be a good deal too low, 
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Iron-ore. 

The effect of the operations of the Tata iron and Steel Company 
hat) now begun to .show, and the total output of iron-ore during the 
year under review, leapt up from 54,626 tons in 1910 to 366,180 
tons, that is to say, 453 4 per cent. Of this increase a certain 
proportion was also due to the iron-ore won in Singhbhum by the 
Bengal Iron and Steel Company. Also an appreciable share is to 
be attributed to Burma, where the output increased from between 
7,000 and 8,000 tons to nearly 21,000. In the returns for the 
present and future years iron-ore will no doubt take a still more 
prominent position. 


Table 13. — Production 

of Iron-ore 

during the years 19/0 and 1911. 


' 1910. 

1911, 


Production. 

i 

| Value. 

! Production. 

i 

1 

| Value. 


Tons. 
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Bengal — 
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i 

24,387 

3,655 
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i 

780 

Munbhum 

• • 

1 
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1 
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17.611, 

2,703 

36,276 
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Ho in Imii/ .... 
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. 

1 

. . 

Burma 

7. iso 

I ,995 

20 .!)!).-, 

5,59ft 

Central Imlm 

208 

72 

5 85 

J56 

Central Provnues . 

3,037 

070 

1,944 

470 

Hyderabad .... 

485 

129 

223 

59 

Madras . 

•• 

•• 

. . & 

IP 

•• 

Raj put ana .... 

■•4 

17 

68 

18 

United Provinces . . ! 

1 

38 

10 

22 

6 

Total . ' 

i 

54,626 

9,811 

366,180 

54,487 


(ffi) Figuros kindly furnished by Tata Iron and Stool Company. 
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Jadeite. 

It has been pointed out in the previous licviews that the re¬ 
turns of production of jadeite are of no value in estimating the 
state of the industry, since the declared output is valued at a figure 
which is only a small fraction of the value of the amount 
exported. Thus, in the year 1911, the exports were valued at 
£41,660, whereas the output is said to have been only 2,063 cwt., 
valued at £11,493. The total amount exported was only a little 
higher than the declared production, being 2,113 cwt., the export 
value being thus between £19 and £20 per cwt. and the. pit's mouth 
value between £5 and £6 per cwt. Both pit’s mouth and export 
values during the year under review were considerably lower than 
the corresponding values for the previous year, the latter having 
stood at £23 for export and £6 15-0 for spot values. 

Lead-ore. 

There was a further increase in the quantity of lead-ore turned 
out in Burma during the year 1911, the value of production of 
lead having risen from £163,000 to nearly £183,000, whilst the 
value of the silver pioduced was almost trebled. Practically the 
whole output was derived from the mines at Bawdwm, where the 
silver-lead slags are still being worked, but are also being supple¬ 
mented by a certain amount of ore. Outside Burma only 2| tons 
of lead-ore were obtained, nz., in Drug in the Central Provinces 
and in Karnul in Madras. 


Tablk 14.- Production of Stiver-lead ore in Burma durimj 1910 and 1911. 
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4,968 

35.3*1 

181,989 ; 
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(n) Value of 12,404 tons of lead extracted 
tn) Value of 44,200 ounces of silver extracted. 
(<■) Value of 12,793 tons of lead extracted 
if) Value of 80,143 o t. of silver extracted 
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Magnesite. 

There wub a slight fall in the outturn of magnesite during the 
year, the total output being 3,490 tons as against 5,182 tons in 
the previous year. Corresponding with this, there was a fall in 
value from £1,382 to £1,047. 


Manganese~ore. 

This group of minerals shows the most serious falling off of 
any during the year under review, the production having fallen by 
over 10 per cent in quantity and 23| per cent in value. It 
has already been pointed out in pievious reviews that the least 
unsatisfactory method ol determining the value of the manganese* 
ore industry of India is by representing the annual production in 
terms of the value of the ore 1 o. b. at Indian ports. Owing, 
therefore, to the fluctuations m the price of ore, the value of the 
outturn in any one \ear, as shown in this review, maybe consider¬ 
ably higher or considerably lower than a similar outturn in another 
year. \s no manganese-oie has hitherto been consumed in India, 
the whole output has been produced for purposes of export. Ac¬ 
cording. therefore, to the fluctuations in the market, the amount 
exported may or mav not (over the whole amount produced. 
When puces are low, the expoit of po<3| ores having a long lead 
to the nearest sea-port becomes unpi off table. Stocks consequently 
accumulate, and although the actual outturn fiom the mine during 
any given \ ear mav have been considerable, the state of the in¬ 
dustry may nevertheless at the same time have been depressed. 
The figuies given in table 15 should, therefore, be considered in 
conjunction with the expoit figures for the corresponding period. 
These amounted to 553,(528 tons as against 58(5,577 tons in the 
year 1910. Thus the total quantity exported amounted only to a 
little less than 8(5 per cent, of the quantity produced. This de¬ 
cline in the industry is clue ' <» the fall in the price of oro during 
the year. During 1910, the average prices of first and second- 
grade ores were 9 5c/. and 9 3 d. respectively, whereas the cor¬ 
responding piices for the year 1911 were 9- 'id. and 9 d., and this 
fall in value has led to a curtailment not only of exports, but also 
of output. 
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Table 15 .—Output of Manganese-ore for the years 1910 and 1911. 
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Pam h MnhaK 

30,30(5 

31,780 

45,330 

45,519 

Hatiintpu 

52 > 

] 424 

1 


.. 

Cintral India — 





Jhnhuu .... 

12 Mil 

11.230 

7,310 

0,0(58 

Cintral I'tovnia s - 


1 



MaUsihnt 

10I.0S7 

182,235 

1 M,(>42 

117.053 

Bhandnin 

159,101 

170,050 

119,000 

121,14)0 

Chlmiduui i . 

10 . 

‘22 000 

1,540 

1,500 

Jid.bulpme 

300 

107 



Nuirpiu 

211,232 

?37,(i3(. 

170,21.3 

|82,.V'0 

Madia *— 





Biliary .... 

500 

125 

•• 

•• 

iSandnr .... 

73,(>()(> 

1 )2, (.11. 

0(i,050 

53,002 

Vi/agap.itam . 

4(>, HI 

30,475 

5S.0I5 

40,041 

J f i/*ore 

42, ".IS 

11,101 

21,573 

19,595 

Total 

800,907 

S I’l.lVt 

670,290 

018,701 


Mica. 

There has been an appi enable increase, amounting to nearly 
50 per cent in the outturn ol mica, 33,890 cwt. being returned 
in the yeoi under review as against 22,700 ewt. in the previous 
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year. As pointed out. in previous reviews, however, the output 
figures aro undoubtedly incomplete, since in almost every year 
the figures for export are considerably higher than those given for 
outturn in the district returns. During the past year, 46,335 
cwt. were exported against 39,612 cwt. in 1910, the output as 
returned for the year, amounting to only 73 per cent of the quan¬ 
tity exported. The average number of labourers employed daily 
in the industry during the year 1911 was 16,404, an increase of 
over 16 per cent. 

• 

Table 1 6 . —Production of Mica m 1910 and 1911. 


MHO ! 

I 

1011 




Cwt. 

Cut. 

Bengal . 

■ 

• 

18,350-5 

25,225 

Madias . 

• 

• 

. . . 3,580 

7,402 

Mysore . 

• 

• 

. 

18 

Rajput aim 

• 


757 

1,101 




Total 22,6995 

33,896 


Petroleum. 

The figures for output of crude petroleum during the past 

„ , year are in every way satisfactory and show 

Production. , . • ,, , , 

a marked increase on those for the year 1910. 

They are, however, still behind those for 1909, in which year 
the output of petroleum reached the highest figure that has hither¬ 
to been attained, viz., 233,678,087 gallons. In the year 1910 
the production fell bv 8 per cent but has now risen again by 
5 per cent to 225,792,094 gallons, which is only some 8,000,000 
gallons below the output foi 1909. This rise was due chiefly to 
the increased output of the Ringu field, which rose by 60 per 
cent from 31,500,000 gallons to 50,500,000. At the same time, 
there was a small decline of 8,500,000 gallons or a little under 
1J per cent in the outturn of the Yenangyaung field. It is 
probable, however, that the . heck which took place in the rat? 
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of production in that field in 1910 will have been only temporary 
and that the output fiom the deeper sands now being exploited 
will add largely to the production of the field. The new Minbu 
field has not yet pioduced any appreciable quantity of oil, 
although its production lose from 18,320 gallons in 1910 to 632,458 
gallons in the year under review. Theie was also a small increase, 
amounting to nearly 250,000 gallons, in the output of the Digboi 
field in Assam. 

Table 17 .—Production of Petroleum durmtj 1910 and 1911. 


— 

1910 

1011 

Bui mu — 

(iftlllMlN 

Callous. 

Ak\al> ..... 

22.253 

19.(530 

Kjuukph>u ...... 

33.511 

3(5,070 

(\t»Anpyami{.') .... 

174.0b7.OTS 

100,101,319 

Myingyan (Kingu). 

31,021,175 

50,5(54,785 

PdKokkii (Yciungyat) .... 

1,942,308 

1,47(5,071 

Minim ... ... 

lb 820 

032,458 

Tlmji tmyo 

! ™ 

1.315 


Ea^lnv Uni </ii l and I nn — 


Diirlxn . • 

3,320,(580 

3,5(55,1(5? 

Punjab . . . . • • ■ • : 

1,0(4 

1,400 

Total 

214,829,647 

225,792,094 


There was a still further increase in the export of paraffin wax, 
which rose from 23,718 cwt. in 1910 to 24,679 
Exports cwt., valued at £366,337, in 1911. 

Owing to the rate war and consequent fall in prices prevail¬ 
ing throughout the greater part of the year, 
Imports. the imports of foreign kerosene rose by over 

30 per cent and amounted to over 75,000,000 gallons. 

C 2 
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Table 18 .—Imports of Kerosene Oil during 1910 and 1911. 


- 


lino. 

1911. 



flallom. 

Gallons 

Hoi nra ..... 

* • • 1 

5,410.030 

11,400,224 

Rounianu .... 

1 

i 

* 


Russia ..... 

i 

1,100.700 

0.518,008 

Str.uls SoliIrinriiis . 

i 

5,882,001 

070.307 

•Siini.il iii ... 

i 

5,730,580 

1,000,070 

Gniti'il Ntalrsof Aiiicniii . 

• ! 

30,117,004 

55,002,821 

OtJici (‘(Mini lies 

. 

21,001 

0,004 


Total 

57,359.905 

75,219,394 


Tim average daily number of labourers working in the various 

. . fields during the year 1911 was 6.585. 

Labour. n J 

Ruby, Sapphire, and Spinel. 

The output of the Burma rubv mines shows a satisfactory 
increase from 262,019 carats in 1910 to 288,213 carats, valued 
at £67,594 during the year under review. This represents an in¬ 
crease of 10 per cent in quantity and nearly 15 per cent in value. 
The average number of persons employed daily in the industry 
was 1,505. 

Salt. 

There was a marked decline, amounting to over 14 per cent, 
in the production of salt other than rock-salt during the year 
under review, the outturn having fallen from T55 million to 1'32 
million tons. On the other hand, there was a small increase, 
amounting to 5,549 tons or 4 per cent, in the production of rock- 
salt. At the same time, there was a very considerable increase 
in the amount of foreign salt imported. This rose from 496,165 
tons in 1910 to 559,065 tons in 1911, representing an increase of 
nearly 13 per cent. 
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Table. 19.-. Provincial Production^ Salt for the years 1910 and 



I’UllVIM K. 


itllo. 

1011. 




Tulls 

Tmis 

AUi'n 

. 

• 

(>7,217 

1(10,:«)2 

•Bengal 

• 

• 

22 

28 

Hi nil hay and Sind 

• 

. 

i in:i 322 

108,328 

Bnuna . 

• 

. 

\ 22.(1'12 

2(i,23i7 

(in a Inn Stale . 

• 


.72 

27 

Madias . 

. 


tti 1,(1(17 

II4, .721 

Noilliein India 

. 

. 

.711.'(17 

210,311 

Kadmm 

. 

• 

l(i 




Total 

1.152,97.5 

1,325,882 


Table 20 .---.Production of Pod-wit durnuj 1910 and 1911 . 



Mini 


i MHO 

1 

■ !) 11 




1 

1 Toil- 

Tons 

Salt I’nnge 

• 

• 

. 1 I l!),si;s 

| 

124.00.7 

Koliat 

■ 

• 

J7.0!1S 

1 7 r»sr» 

Mandi Stale 

• 

. 

.2.071 

2,')‘"i 



Total 

140,637 1 

146,186 


Saltpetre. 

In the year 1910 it was attempted for the first time to eollect 
„ . .. from the various provinces statisties of the 

outturn of saltpetre. Table 21 shows the 

figures thus obtained for the years 1910 and 1911. From this 

it will be seen that the production has fallen slightly, the decline, 
however, being not quite 2 per cent. 
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The total amount exported was 14,851 tons or 17T tons more 
exports than the total production. In the previous 

year, however, the output was nearly 500 
tons in excess of the amount exported. Table 22 shows the 
countries to which the exports were made. 


Tam. ic 21. — Production of Saltpetre durimj 1910 and 1911. 



1010 


1011. 


t 

\ 

(Quantity. ! 

Value. | 

Quantity, j 

| 

Value. 

1 

1 

Tons 

i 

£ 

1 

Tons i 

£ 

North-West Front mi Prouiuc 

*>*> 

481 

12 1 

. • 

Punjab .... 

:i,4.si 1 

55,034 

2,845 1 

51,580 

United Provinces ot Agia and 

5,225 : 

72,087 

5,010 

01,058 

Oinlh. 





11. liar ..... 

t',772 I 

02,000 

5,818 

73,847 

Ontinl India 

22 

170 ! 

23 

100 

Rajjmtana .... 

303 

i 

2,085 1 

300 

2,752 

Total 

15,886 

■223,70’ • 

14,674 

220,012 

Tablf. 22. — Distribution 

of Saltpetre 

exported 

dunmj 1910 and 


1911. 




— 

1010 


1011. 



Quantity 

Value 

Quantity. 

Value. 


1 

Cut. | 

£ 

Cut. 

£ 

China . 

88,300 

73,133 

85,002 

70,070 

France..... 

3,325 j 

2,543 

2,005 , 

1,715 

Uuiteil Kingdom . 

57,10.") 1 

43 102 

52,130 

42,744 

United iStati "i ot Amciiea 

7O.S70 

58,222 

72,542 

55,381 

Othri Count lies . 

70,353 1 

53 255 

84,048 1 

50,000 

Total 

307,962 

1 

2-30,013 

297,017 

230,809 


Tin-ore. 


The figures for the production of tin-ore must still be regarded 
as somewhat unreliable. In the previous review the reasons for 
this have been pointed out. 
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There was a considerable rise in the total production during 

_ . the year under review, the outturn of block 

Production. . ; , 

tin from Mergui having risen from 1,507 cwt. 

to 1,764 cwt. valued at £15,543. On the other hand, the output 
of tin-ore from Mergui fell to 1,141 cwt. This, however, was 
compensated for by the production from the Southern Shan States, 
the Southern Shan States Syndicate having now brought the Maw- 
chi mine into working. The outturn from this area is stated to 
be 802 cwt., but this includes a certain amount of wolfram. 
From table 23 it will be seen that the increase in the value of 
the output of tin and tin-ore during the year was £6,353, an 
increase of over 34 per cent on the previous year. It is pror 
bable that a very considerable increase will be noticed also m the 
next review, since attention is now being turned to the great possi¬ 
bilities of both Mergui and Tavoy as tin-producing districts and 
scientific methods of work are being introduced. The pioneers 
in this movement, Messrs. J. li. and 11. W. Booth, of the Hindu 
Chaung Mining and Dredging Co., have already set up a suction 
dredge on the Hindu Chaung at about 40 miles to the east 
of Tavoy town. The results of their prospecting are said to be 
promising. The erection of this dredge represents the first attempt 
to replace primitive methods by modern scientific machinery, and 
the enterprise and energy displayed by Messrs. Booth will, it is to bo 
hoped, meet with the full measure of success that they so thoroughly 
deserve. It is probable that before long their example will be fol¬ 
lowed both in the Mergui Archipelago and in other parts of Tavoy. 

Table 23 .—Production of Tin-ore and Tin for the years 1910 and 1911. 


101(1. ion. 



Block tin. 

Tin-orb Block Tin. 

TIN- 

•OHt 


Quail. 

tltv. 

, Value 

Quan¬ 

tity 

, Qnan- 

Valur lltJ 

Value 

Quan* i 
tit>. 1 

Value. 

llrnt;al — 

HazarlbaRli 

1'itrma — 

Mt-rgul 

Southern Shan States 

Cwt 

a 

1 1,507 

£ 

10,0.15 

Cwt 

■i 

l,707i 

£ | Cut 

tie 

7.688 , 1,781 

£ 

15,543 

Cw t. 1 

3 i 

1,141 . 

, *« 1 
(a) | 

.. i 

1 

£ 

27 

8,101 

3,260 

(a) 

Tavoy 

1 

• 

6 

28 , | 

• • 

Total 

1.507 ' 

10,935 

1,7761 

7Mi ' 1,764 i 

1 1 

15M3 

1,946 j 

9,388 


<«) Includes llgurcn for wolfram. 
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The imports of block tin in 1911 amounted to 35,001 cwt. 

Imports as cwt. in the previous year. 

Almost the whole of this came from the 
Straits Settlements. 


Tungsten-ore. 

Then;] has been very marked activity during the past 

.. rear m the wolfram industry in Tavoy and 

Wolfram. '. J 4 », .... 

also to some extent in Meigui, some 6b pros¬ 
pecting and exploring licenses having been taken out in these two 
districts with a view to searching lor wolfram, tin and associated 
minerals. There has consequently been a very considerable in¬ 
crease in the wolfram output, which rose fiom 395 tons in 1910 
to 1,308 tons, valued at £99,989, in the year under review. Work 
is being carried on at a large number of localities, chiefly in the 
mountains to the east and north-east of Tavov, where wolfram 
occurs in fissure veins travel sing the gi anile and associated argilla¬ 
ceous locks metamorphosed by it. In addition to a number 
of Chinese and Buunose, working mostly on a comparatively small 
scale, certain European companies, such as the Rangoon Mining 
Company, the Tavoy Concessions, the Ruima-Malaya, etc, are en¬ 
gaged m opening up some of the huger deposits. Hitherto there 
has been rather a tendency to a slioit-sighted policy in the methods 
of development employed generally m Tavoy, more attention hav¬ 
ing been paid to the immediate gain to be had from a laige pre¬ 
sent outturn than to the ultimate benefit to be derived from a 
thorough knowledge of the extent and relationships of the ore- 
bodies. Although not a single mining lease had been granted up 
to the end of the year 1911, extensive mining operations were 
nevertheless carried on on certain piopcrties. It is to be hoped, 
however, that the industry will soon settle down to more normal 
conditions, and that those engaged in it will realise that their 
financial inteicats will be best served* by systematic development 
and that the methods at pr< -cut being employed, and which re¬ 
sult merely m picking the eyes out of the country, can only be 
injurious m the end. 

A certain amount of wolfram was also won a. Mawchi in the 
Southern Shan States, but no detailed returns arc available, the 
figures for wolfram having been included in those for tin, since 
the concentrates of the two metals are not separated locally. 
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Amber, 


Borax. 


III.- MINERALS OF GROUP II. 

The condition of the alum industry of Mianwnh district in the 
Alum Punjab Yvas practically unchanged, the output 

being 0,100 ewt., valued at £2,792, as against 
0,220 cwt. in the previous year. 

There was a considerable fall in the output of anibei, which 
diopped from 03 ewt.. valued at £283, m the 
year 1910 to 14 cwt., valued at £133, in 
the year under review. 

Twelve tons of bauxite, valued at £5, wen* pi educed in the 
_ „ Jubbulpoie district of the Central Provinces. 

jins no doubt was merely a sample, but it is 
probable that before long an attempt will be made to develop 
what gives piomise of being a piospeious industry. 

A small quantity (17 cwt) of borax, valued at £1, was pio- 
dueed in Kashmir Jii the year under review, 
but the sulpliui and Imiax tiade of Puga in 
Ladak ap]ieais to have died out completely, the whole of the 
borax expoited liom India being derived fiom Tibet. The amount 
exported during the year 1911 was only 3,211 cwt., valued at 
£3,398, a fall of nearly 50 per cent, on the expoits of the previous 
year. 

As pointed out in the previous review, the leturns obtainable 
for building materials and road-metal aie too 
incomplete to be of any real value. They 
are, however, interesting as representing an important item in the 
rnineial industries of the country. The outputs of the respective 
provinces are shown in table 21. The total value amounts to 
£240,446 as against £222,400 in the pluvious year. 

Like those for building materials, returns for clay are extremely 
^ incomplete, fn Burma the output was 710,705 

tons and m Madras 418,304 tons. Returns 
from the other provinces arc insignificant, although no doubt 
the amounts produced are very little inferior to those of Burma 
and Madras. The total quantity for the year 1911 is returned as 
1,168,858 tons, valued at £66,207. 


Building materials- 



Table 2i.~Production of Building materials and Road metal in I)idia during 1911. 
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Two thousand and ninety-seven tons of copper-ore, valued at 
Copper. £2,911, were produced in Singhbhum during the 

year under review. This outturn is probably 
only the result of prospecting operations, and represents merely 
samples. In the Myitkyina district of Burma 159 tons of ore were 
obtained with a value of £493. 

There was a considerable increase in the output of corundum, which 

Corundum roSe from 2,741 cwt ‘ in 1910 to 1 >804,522 ewt., 

valued at £1,675 in the year under review. 

With the exception of 185 cwt., the whole of this output came from 
Madras; 180 cwt. were produced in Rewa and 5 cwt. in Kashmir. The 
last-named output represents blue corundum and corundiferous rock 
from the sapphire mines. 

There was a decline in the output of garnet, which fell from 319J cwt. 

in 1910 to 254 } cwt. in 1911. In the latter year, 
however, the value of the smaller output was 
£2,126 as against £1,885 for the larger quantity in the previous year. 

There has been a considerable increase, amounting to nearly 50 per 
_ cent., in the amount of gvpsum produced in 

India during the year under review. The output 
of Jamsar in Bikanir was practically unchanged, being 4,464 tons, valued 
at £168. There was also a slight fall in the amount produced in the 
Salt Range, the output being 1,469 tons as against 1,837 tons in the pre¬ 
vious year. In the Delhi district of the Punjab, however, the increase 
was very considerable, from 450 tons in the year 1910 to 3,260 tons 
in 1911. The total value of the country’s production during the year 
under review is returned as £2,308. This figure, however, is probably 
much too low, as the value returned for 1,309 tons produced in the Salt 
Range is only £7. 

Active work has now begun on the monazite-bearing sands of the 
Travancore coast (see Records, Geol. Sure., India, 
Monazlte y o]i XXXIX, p. 268), and 832 tons of monazite 

were obtained. The labour employed amounted on an average to 
1,015 persons daily. 

The production of ochre in India fell off considerably during the 
year 1911, having dropped from 1,020 tons in the 
previous year to only 311 tons, valued at £34. 
Almost the whole of this decrease took place in Panna, which produced 
only 69 tons as against 815 tons in the previous year. 
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Twenty-four cwt. of samarskite, valued at £89, were extracted 
during the year from the mica mines in Nellore. 
This mineral, which is essentially a niobate of 
uranium, yttrium and cerium, occurs sporadically associated with mica 
in the felspar of the pegmatites of the Nellore district. Its mode 
of occurrence has been described by Mr. (». H. Tipper in the previous 
volume of these Records (Vol. XL1. p. 210). A certain amount has 
been extracted with a view to its possible employment as a source of 
radium salts. 


There was a 

Steatite. 


eons deraMe rise in the outturn of steatite, which 
met eased from 4,897 cwt. in 1910 to 12,330 
cwt. in the year under leview. 'Pile increase 


was due to Jubbulpore, where the output rose from 3,008 cwt. to 
8,810 cwt., and KarnuI, which produced 3,320 cwt. as against 400 
cwt. in the previous Near. On the other hand, the Jhansi output 
decreased irom 1,000 cwt. to 50 cwt., whilst no returns have been 
received from the old-established mines in the Minbu district of 


Burma. In spite of the great!v increased outturn, the total value is 
estimated at £1,225 or only £119 more than in the previous year. 
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IV.-MINERAL CONCESSIONS GRANTED. 

Table 25. — Statement of Mineral Concessions granted during 1911. 

BALUCHISTAN. 


Distiuct. 

1 

Grunt re 

Mineral. 

1 

1 

1 Nature ol 
| Kiunt 

Aica In acics. 

Date of 
commence- 
m< ut. 

Term* 

1 

Zhob , 

(1) Tlir Baluchistan Min¬ 
ins' !s> ndhatc. 

t'hioinitr 


M L 

80 

1st July 1911 

30 yoara. 

Do. . 

(2) Do do 

Do 


, M I. 

HO 

Do 

Do, 

Do . 

(•1) Do do. 

Do 


M r. 

80 

Do 

Do. 

Do . 

(t) Do do 

1)0 


m r. 

80 

Do 

Do 

Quetta . 

(.') Mr Milanuksh.iu 

Pin m/.(s|i.iiv of Qm Ita 

Coal . 


M 1. 

71 

Do. 

Do 

Do. . 

(K) Messrs Allildiov and 
tiros , Quetta. 

Do . 


1 M L 

C7 

j 

Do. 

Do 

Do . 

(7) The Baluchistan Coal 
Company, Luniti 1, 

Kaiachl 

Do . 


M L 

i 

! 290 

i 

| 

Do 

Do 

Stbl 

(8) Missis Rai Sahib 
ttocha Jtnni and sons 
of Abbottalmd 

Do . 


M L. 

i 

j HO 

l 

i 

Do 

Do. 

Do 

(0) Do do 

Do . 


M L. 

80 

Do 

Do. 

Do 

(10) Do do 

Do 


M 1. 

80 

Do 

| Do. 

Do. 

(11) Do do 

1)0 . 


M 1. 

80 

Do 

| Do. 

Do 

(12) The Baluchistan Co.il 
Company, laiinlid, 

Karachi 

Do . 


M 1. 

2,ri)0 

1 

1 

Do 

Do. 

Do 

(V\) J)o do 

Do 

■ 

ML 

j 1(«0 

1 

Do 

i Do 

BENGAL. 

HwsMlbngh . 

(14) llnbii T.achnii Naraln 
Shrolf. 

Mica . 

• 

M L. 

40 

mil Septem¬ 
ber 1910 

30 years. 

Do. 

(i:> Mr T F Milligat . 

Do. . 

• • 

M L 

ion i 

1st April 1004 

Do. 

Do 

(1(1) Do do 

Do. . 


M L 

■ 

I 280 

2.'th May 

1901 

Do 

Do. 

(17) Mr A A C Dickson 

Do . 

• • 

P L. 

40 j 

21th January 
1910 

1 year. 

Do. 

(1ft) liabu ILiidya Nath 
Sail a 

Do . 


P L. 

1 

lie. r 

8lh March ! 
1911 

Do 

Do. 

(19) Balm Akhoy Kiiinai 
Qupta 

Do . 


r. l. 

2117 ; 

j 

7tli March 
1911. 

Do 

Do 

( 20 ) A Jnrdlne . 

Do. 


r l. 

no ! 

I 

2nd February 
1911 

Do. 

Do 

(21) Mr P. C. Andrews . 

Do 

• 

P. L . 1 

j 

200 j 

11th February 
1911 

Do. 


K Ti =£xvlorwi /Accrue 1’ U^Protjiechnif iAcente M I. Irate, 






102 


Record* of the Geological Surrey of India. [Vol. XLII 


BENGAL— contd. 


DlBTHllT. 

1 

! 

I Grantee. 

! 


Mineral 


Uature of 
grant 

Area m acre*. 

Date of 
commence¬ 
ment. 

Term. 

Hftzmlbagli • 

• 

■ (22) Mr. P. Murray 

Mi<a 

1 

• • 

• 

P. L. 

• 

1 320 

24th February 
1011. 

1 year. 

1)0 

(23) Mr A. Jaidlnc 

j Do. 

• 

• 

P L. 

• 

; so 

20th March 
1011. 

Do. 

Do. 

(24) Chnta Nagpur Mica 
Syndicate, I,cl. 

! Do 

1 

1 



M L. 

■ 

1,080 

1st November 
1003. 

30 year*. 

Do 

(21) Do do 

Do. 

• 


M L 

• 

40 

j 1st April 1004 

Do. 

Do 

, (20) Mi E. Lane . 

Do 

• 

■ 

M L 

• 

24 

30th January 
1010. 

Do. 

Do. 

' (27) Do do 

Do 

• 

• 

M. L. 

1 

• 

j ICO 

Oth Decem¬ 
ber 1007. 

Do. 

Do. 

(28) Do do 

Do 


■ 

M L 

• 

80 

11th March 
1000. 

Do. 

Do. 

(20) Messrs (Mudstone, 
Wyllie A Co 

Do 



M. L. 

• 

240 

18th May 
1910. 

Do. 

Do. 

' (JO) Do do 

Do 



, M I. 

• 

80 

Do. 

Do. 

I'o 

' (31) Jlubu il C liose . 

Do 



M L. 

. 

240 5 

eth May 1011 

Do. 

Do. 

(32) Suhendra I’nda Sar- 
1 kur. 

Do 



M L 

• 

120 

Do 

Do. 

Do. 

(33) B C Bose . 

Do 



P L 

• 

107 

12th August 
1011. 

1 year. 

Do. 

(34) Anungu Bniijan 

Clmtterjl 

Du 



r l 

• 

240 

8th August 
1011 

Do. 

Do. 

(3f) Mr. A.Jardlnc 

Do 



V. L. 

■ 

404-78 

2Pth August 
1911. 

Do. 

Do. 

(30) Mr. Shlvjl VValJi . 

Do 


■ 

P L. 

• 

80 

8th Septem¬ 
ber 1011 

Do. 

Do. 

(37) Mr C A Dickson . 

Do 


• 

P. L. 


200 

Cth August 
1911. 

Do. 

Do. 

(38) Mr J W. Martin . 

Do. 


• 

P.L. 

• 

10 

21st Juno 
1011. 

Do. 

Do. 

(30) Babus Nogendra 
Nath Namanto and 
Satyu Klnkar Snliana 

Do 



r. l. 

■ 

320 

28th June 
1911. 

Do. 

Do. 

(40) Mr AicldlmldA C. 
Dickson j 

Do. 



M L 

• 

320 

Oth June 1911 

30 yean 

Do. 

(41) Mr 8 D Philippe . ! 

Do 



M L. 

• 

38 

11th Febru¬ 
ary 1911. 

Do. 

Samba Ipur . 

(42) Mr A H Ted kins. 
Local Agent, Sandal- 
pur 

Coal 

• 


P L 

* 

42138 

14th D'cem- 
ber 1910. 

2 yean. 

Do. 

(43) The Jubbnlpur Proa- 1 
pccting Sc ndicatr, 1 

Jubbalpur.C P 

Cold, 

lead 

silver 

and 

M.L 

• 

4014 

1st July 1011 

15 yean. 

8Inghbhum . 

(44) Messrs Schidder, 

Smidt & Co of Cal¬ 
cutta 

Chromite . 

• 

P.L. 

* 

About 3,80l 2 

12th June 
1011. 

1 year. 


E. L.<=JSxplonng Ltantf. J\ l.=*Protpeehng Lxcentt. M. b.=Mining Lease , 
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BOMBAY. 


Domcr. 

1 

Grantee. j 

i 

i 

t 

Mineral. j 

Nature of 
grant. 

Area In acres 

Date of 1 
commence¬ 
ment. 

Term. 

Dhorw&r , 

(45) Mr Merit Anjl HorAb- 
jl KarAka. | 

Galena 

P L. . 

20 | 

10th May 1911 

1 year. 

• 

Do. 

j (48) Do. 

do. . i 

Do. . 

; P. L. 

01 

3rd July 1011 

Do. 

K&nara 

(47) The NAgpur Manga- 
neao Mining Syndicate 

Manganese . 

1 E. L. 

1 ,f 45 

22nd Decem¬ 
ber 1011. 

Do. 

Panch Mahftls. 

(48) Messrs C. Chutoor- 
bliooj and Co. 

Do. 

'p.t. . 

1 

1,100 

20th Janu¬ 
ary 1011. 

Do. 

Do. 

(40) Do. 

do. 

1 Do. 

, r. l. . 

2-1 

Do. 

Do. 

BatnAglrt 

(£0) Mr E. J. Boer for 
J&mbon and Cio. 

■ Manganese, Iron 
amt chromium. 

i 

p r. 

1,278 

3rd May 1911 

l 

' Up to 31st 

1 Decem¬ 
ber 1912. 


BURMA. 


Akyab . 

(Cl) Mo^rs. Ezekiel 
Co. 

and 

Coal . 

• 

M. L. 

1,167 

30th Septem¬ 
ber 1010 

Up to 31st 
October 
10-32. 

Do. . 

(£2) The Hon’ble Jlabu 
Khnpi ndru N»th Basil 

Petroleum . 


P L 

13,440 

22nd Novem¬ 
ber 1910. 

1 year. 

Do . . 

(£3) Mr. Louis Grossman 

Do. 


P L. 

1,600 

1st March 

1911. 

Do. 

Do. . 

(£4) Mr J. M. (lot dman 

Do . 


P L. 

2,£0() 

17th May 

l 1011. 

Do. 

DO. . 

(£f) Do. do 

• 

Do. 


E. L. 

12703-0 

, 8th July 1011 

Do. 

Do. . 

(£6) Do. do 

• 

■ Do 


E L. 

9,084 

Do. 

Do. 

Amherst 

(67) Jlaung l*aw . 

• 

Lead, silver, <op- 
i nci, gold, etc 

r i. 

3,200 

27 th May 

1011 

Do. 

Do. 

(£8) Do do. 

• 

! A11 minerals 

1 oept oil) 

(cx- 

P.L. 

3,200 

Do. 

Do. 

Do. 

(£0) Messrs Shwc 
Brother* A Co 

«h 

| Do 

• 

1* L. 

3,200 

lHtli August 
1011. 

Do. 

Do. 

(60) Maung Jlpaw 

• 

| Do 

• 

P.L. 

3 200 

17th July 

1011. 

Do 

Do. 

(61) Do. do 

• 

Do 

• 

P L. 

3,200 

Do. 

Do. 

Do 

(62) Moti Banian . 

• 

Do 

• 

P. L. 

3,200 

20th August 
1011. 

Do. 

Do. 

(63) Col. S. (!. KadclllI . 

Gold, hiImt cop¬ 
per, tin, lead, etc 

P.L . 

3,200 

21st August 
1011. 

Do. 

Do. 

(64) Maung Up&w 

• 

All minerals 
cept oil) 

(ex- 

P. 1, 

3,200 

17th July 

1011. 

Do. 

Do 

(05) Messrs. Foucar anil 
Co, Ltd. 

Antimony . 

• 

P.L 

300 U 

4th Scptem- 
bir 1911. 

Do. 

Do. 

(66) Moti Baman . 

■ 

All minerals (ex¬ 
cept oil) 

P.L. 

3,200 

20th August 
1011 

Do. 

Do. 

(07) Do. do . 

• 

Do. 

• 

P. Tj. 

i 3,200 | 

Do. 

Da 


$. L.*= Exploring License. V . l,** Prospecting License. M. L.-z Mining Lease. 
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BURMA— contd. 


DISTRICT. 

Giautee. 

Mineral. 

Nairn e of 
grant. 

Area inaeics. 

Date of 
commence¬ 
ment 

1 

Term. 

Amhcist 

1 

(OH) Mr. C K Jaw 

| All Hiiiu-ruls (e\- 
| - pt. oil) 

1’ L. 

2,810 

18th Septem¬ 
ber 1911. 

1 year. 

no 

(00) MaiMR Tin III Hun . 

Wolfram and allied 
j mini lain 

1’ L. 

3,200 

141 h August 
1011. 

Do. 

DO. 

(7(1) Tlir llon’lilii Mr. 

1 Jin t'lilo Tioiir 

! Allnum-ials (ex- 
i i-pt ml) 

L’ I, 

C.4IJ0 

20th August 
1011 

Do. 

Do 

(71) Missis T DTaslin 
ami Sons 

All miniials (e\- 
n-pt inini i.il ml) 

K 1, 

Amlu-rst Dis- 
lin 1 except 

III Purest 

11 1- S 1-1 V 1 s 
Aiea not 

known. 

loth August 
mil 

Do. 

Do 

(72) Mi A A AIwu 

1 All mini nils (ex- 
1 i-i-pt oil) 

T* J, 

roo 

20th October 

mu. 

Do. 

Do 

(7.1) Mrssrs T D Custio 
ami Hons. 

j Do 
| 

1’ 1.. 

1 280 

11th Novem¬ 
ber 1011 

Do. 

Dhitino . 

(71) Mr N Hii mil i'll 

| Hold . 

1> I., 

1,000 

20th Seplem- 
birlOll 

Do. 

1 In wild a 

(7.') Mr (1 Mills . 

l’iti oli um . 

r L. 

0,400 

lllli July 

mil 

Do. 

Do . 

(70) Ali-ssi i Osman Musti 
Khan ami Co 

; do . . 

r l. 

2,,'00 

lltli N<m-m- 
bi r mil 

Do. 

Do . 

(77) Tho Tmln-lluiilia 
I’i lioli inn Co , l.hl 

Do 

I’ 1, 

7,080 

311th OctoLer 
mu 

Do 

Kut ha . 

(7H> Mr 11 II I’m kli iik- 

tllll 

Cnppir, gold mI- 
vii, kail, Ini non, 
io,il, aslustos, 
anil /mi 

l’ 1. 

220 

201b May 

1011. 

Do 

Do . 

(70) N Klin) AVai 

I.i-ail, i-opiii i anil 
gold 

Ji L. 

2.'.(.O’ 

22 ml April 

mil. 

Do. 

Do . 

(8ii) Minnie; Thu K anil 

lill-Ollllls 

Hold and oics 

E 1. 

1,280 

20th May 

1011. 

Do. 

Do. . 

(81) Man ii« Tun Mail . 

(Sold, silver cop- 
jn i ami lead 

K L. 

1,280 

20th June 

mil 

Do. 

Do. . 

(82) Mating Nyo . 

Lead and silver . 

i* r.. 

1 

1 

000 

8th July 

1911 

Do. 

Do. . 

(80) C Soon Thin 

Lead 

1‘ 1. 

(nniwal) 

2,104 

1st Septem¬ 
ber mil 

8 months. 

Do. . 

(81) Uppir lliirnia 

Mlni’i.il l’inspi iliug 
Syndicate, 1 .mil lul 

Hold, 'upper and 
kail 

l> 1. 

2,roo 

21st Novem- i 
ber1911 

1 year. 

Lower Chlnd- 
Min. 

(83) Mr .1 AV Dairy . 

Minerals and 

niuii-inl oil 

EL . 1 

1 

30,240 

2f tli May 

mil. 

Do 

Do. , 

(80) Do do 

l 

Do 

EL . , 

1 

10,240 

12th Siptem- 
ber1011. 

Do. 

Magwe . 

(87) AV. Mansfield A Co 

ritiolniim , 

31 L . | 

l 

2,100 

10th March 
mil. 

30 yean. 

Do. . . 

(88) Maung To Oh . 

Do. 

i’ i. 

208 10 

10th April 

mil. 

1 year. 


E L.c=Eii>loimy Litemte ]\ T, =--Prii«) <rlinij l.urnse, M T. —Mining Law, 
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BITRMA— eontd. 


DiSTJtICT. 

lLJI 

Grantee. , 

Munral. 

Katin* df 1 

gl.lllt | 

Aiea In .icres 

Date of 1 

couimenee- | 
ini'iil | 

Term. 

Magwo. 

(89) Tin' Indo-llmnm 

lVtiuh-um Co , 1 Id 

Pdiolei.m . 

P. 1. 

(ieneu.il) 

1,2M1 

91 h Mai eh , 
1911 

1 year. , 

Bo. . 

(00) Pml.iy. Flem¬ 

ing A. Co 

Do 

P L 

(ii ueu al) 

2,210 

191 li Febiu- 
mi 1911 , 

Do 

Do. . 

(911 leo Eng 11} an 

Do 

V 1. 

tilt) 

8th Septem- ! 
liel 1911 

Do. 

Do. . 

(92) Mr U P Camciou 

Do 

P L 

2 210 

1)0 

Do 

Do. . 

(9.)) The llnrmn Oil Co , 
Ltd 

Do 

r L . I 

(lencunl) 

2,:«o 

12th July 
1911 

Do 

Do. . 

(94) Manns; Tun Ann" 
lll.iw 

Do 

P I, 

9,100 

lltli June I 
1011 1 

Do. 

Do. » • 

(93) Jtninm OilCo , ltd 

I)o 

i 

31 7. . ! 

(rineual) i 

1 

104 

State mils 
Yenaim- 
Miung 

301 h Kovem- i 

11 rlull > 

e months, 

Do. . 

(90) Ma Klim Le . . ] 

Do 

1>. 1, . , 

'JM 

20th A pi H 

1911 ' 

1 vesr 

Mandalay 

(97) Mi Z M D'SlKa . 

Gold, i upper, 

g.ihna (O'd wnl- 
linni mtinionv. 
alum mmm and 
mu a 1 

PL . 1 

1)10 

301 h Janu- 
aiy 1911. 

Do. 

Do. 

(98) Mr. B. N Iyer 

Lead and <liver . 

P L. 

2,mo 

7th April 1011 

Do* 

Do. 

(99) Mr G. Nislift 

Galena, roppnr, 
pole! and anti- 
mom 

E L 

4 800 

30th March 
1911 

Do. 

Do. 

(100) Mr W Macdonald 

Galena gold nl- 
vi i and c oppi r 

P L. 

(icneunl). 

320 

3rd Moy 

1911. 

Do. 

Do. 

(101) Moola D.iuood 

(told hKc lead 
coppu and mica 

P. L 

1 218 33 

1 Cth Septem- 
j li.i 1911 

Do 

Mcrgul . 

(102) Cot Rndilifl 

lion J’> lili- 

P l 

*{ 1*00 

1'tli K« 1*111- 
.in 1011 

Do. 

Do. . 

, (101) Alidiil Kadn and 
Jinhonii d Huriul.i 

Tin uolfuni, gold 
and ului 

V 1. 

:i 2iN) 

2dlh Janu- 
nn 1911 

Do. 

Do. . 

(104) l.iii 1 nan Tn for 
Mewis China Lie A 

! c ° 

Ml mint r iN (i\- 
cept oil) 

i: l 

Throng).out 
Melgul Dl°- 
tmt 

l'I'h Jnnu-J 
an 1611 

Do. 

Do. . 

1 (10C) Quah Chang Guan 

Do 

E T,. 

Do 

Do. 

Do. 

Do. . 

(100) Qunli Chang Guan 
(or KhooKlmthnig 

Do. 

F. I 

Do. 

Do 

Do. 

Do. . 

(107) Mr Charles Tv itf lun 

Do 

P L. 

040 

21 it Jatiu- 
m\ 1011 

DO. 

Do. . 

(108) Mr J. N. Caldwell 
i Adam. 

Do 

E. r. 

Throughout 
Melgul Dis¬ 
trict 

8th Ap) 111911 

Da 

Do. . 

(100) Mr. H 3 . Davis for 
Finlay, Fleming A Co. 

DO. 

E.L. 

Do 

9th May 1011 

Do. 


K. L,**Exploring License. P L ^rraspitfmq I.icenst M. L = Mining Ltau. 
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BURMA— contd. 


DISTRICT. 

Grantee. 

Mineral. 

Nature of 
grant. 

fArea imecres. 

Date of 
commence¬ 
ment. 

- -Term. 

Uergui 


(110) Ma HnnJll . 

All minerals (ex¬ 
cept oil). 

£. L 

Throughout • 
Mergul Dis¬ 
trict. 

13th May 

1911. 

1 year. 

Do. 

Do. 


(111) Mr H. S her buck 
for.ilmnc uiul Rdf 

(112) U Tim.Dun Aung . 

Do. 

Do. 

p. i.. 

F, b 

1,920 

Throughout 
Mergui Dis¬ 
trict. 

12th June 
1911. 

lEth June 

- 1911. 

Do. 

Do. 

Do. 


(113) Run Swi'c Seng 4 
Co 

Tin, gold, copper 
and wolfram. 

P. b 

2,764-80 

3rd August 
1911. 

Do. 

Do 


(114) Sit khwet . 

All minerals (ex¬ 
cept oil). 

V.b 

1,988 98 

2nd Septem¬ 
ber 1911. 

Do. 

Do 


(11C) A Jalil 

Do. 

V.b. 

3,200 

10th August 
1911. 

Do. 

Do 


(11#) Muling Shwe Vclk. 

Do. 

1 P T. 

3,200 

19th July 

1011. 

Do. 

Do 


(117) Sit Shoo and Do 
Uhlnc 

Do. 

P. b 

3,192-32 

6th July 1011 

Do. 

Do, 


(118) C. Jloon Khoon . 

Do. 

P. b. 

3,180-00 

2nd August 
1911. 

Do 

Do 


(119) Sit Shoo and Oo 
Uhine. 

Do. 

P. 1. 

1,240-72 

3ist July 

1911 

Do. 

Do 


(120) Sit Shu 

Do 

P 1. 

3,200 

31st. August 
1911 

Do. 

Do. 


(121) Saw Loir Lee 

Do 

P. L 

000-48 

2nd Septem¬ 
ber 1011. 

Do. 

Do 


(122) Messrs Mown A 
Co. 

Do 

P Ts 

(renewal) 

2,000 

1st July 1911 

Do. 

Do 


(123) Do. do 

Do 

p b 

(renewal). 

80 

Do. 

Do. 

Do 


(124) Do do. 

Do 

P. b. 

2,240 

Do. 

Do. 

Do 


(125) Maung Saw Mating 

Do 

P.D. 

3,066 

19th July 

1911. 

Do. 

Do. 


(120) TanOunHuung . 

Do. 

P. D 

E90-48 

24th August 
1911. 

Do. 

Do. 


(127) Maung Kya Sin . 

Do 

P. T. 

3.200 

14th Septem¬ 
ber 1911. 

Do. 

Do. 


(128) Maung Shwe Yun . 

Wolfram and alli¬ 
ed minerals 

P. D. 

3,200 

2nd Septem- 
ber.1011. 

Do. 

Do. 


(129) C. Boon Khoon . 

Ail minerals (ex¬ 
cept oil). 

P L 

2,949 

02nd July 

1911. 

Do. 

Do. 

• • 

(180) Chiu Boon Teat . 

Do 

B. D 

Throughout 
Mergul Die- 
tiict. 

.13th July 
1911. 

Do. 

DO. 

• • 

(181) Maung Kya Sin . 

Wolfram, gold, tin i 
and allied metals, j 

P.L. 

3.200 

16U) rfleptem- . 
her-1911. 

Do. 


B. b. -Exploring iterate. F. b.^Protptcting it emu. H.J+mJitiningf mtt. 
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. BURMA— contd. 


Draraier. 

Grantee. 

Mineral. 


Nature of 
grant. 

Area in acres. 

1 

Date of 
coiumenco- 
nieut. 

Term 

-- 



_ 


_ 




Mergul 


(132) Maung TnelnPe . 

All minerals ex* 
cept oil 


E. 1,. 

Throughout 
Mergul Dts- 
titet 

]£th SentPDI* 
btr 1911. 

1 your. 

Da 


(133) Mr A. E. Landon 
White. 

Coal . 

• 

1*. Is. • 

(renewal).’ 

2 348 7 

1st August 
1911. 

Do. 

Do. 

• • 

(134) Maung Shue Yelk. 

All mlncials (ex¬ 
cept oil) 

1> I, 

2.394 

21st Deecm- 
her 1911 

Da. 

Do. 


(135) Do. do. 

Do. 


P I„ 

2,4Ufl 20 

11th Novem¬ 
ber lull. 

Do. 

Do. 


(138) Do do 

Do. 


r l,. 

3,200 

Ill Novem¬ 
ber 1911. 

Do. 

Do. 


(137) Do. do. 

Do. 


p. i,. 

714 58 

2lst Deecm- 
her 1911. 

Do. 

Do. 


(138) Mating Sbnc Till . 

Do. 

* 

P L 

896 

Clh October 

Do. 

J'jO. 


(139) Mr- H- Shcrback ! 
for Messrs Home and 
Rolf. 

Do 

* 

p. i„ . 

1,902 08 

loth No\em- 
bei 1911. . 

Do. 

Do. 


(140) Do. do . , 

Do. 


p i,. 

2,775 04 

Do. 

Do. 

Do. 


(141) Do do 

Do 


P Tj. 

2,396-18 

Do. 

Do. 

Do. 


(142) Mating Tin . . j 

Do. 


P T 

8,100 

2nd Odober 
1911 

Do. 

Do. 


(143) Chla Boon Teat . - 

Do 


P I 

3,200 

3id Novem¬ 
ber 1911. 

Do. 

Do. 


1 

(144) U Tha Dun ’Aung ; 
and Maung 8hwe Don. I 

Do 


P. I, 

3,200 

4th Decem¬ 
ber 1911. 

Do. 

Do. 


(145) Maung Shwc I 

Do. 


P L. 

1,423 36 

,10tli October 
1911 

Do. 

Do. 


(148) Messrs. Finlay, ■ 

Fleming A Co ' 

Do 


P. 1,. 

2,189 

Kill Decem¬ 
ber 1011 

Do. 

Do. 


(147) Da do. . | 

Do. 


P.L 

2,880 

Do. 

Do. 

Do. 


(148) Messrs Hume and 1 
Rdf. ; 

Do 


P 1, 

3,038 72 

lOth Novem¬ 
ber 1911 

Do. 

Do. 


(149) Hadji Muliomcd 
Ismail. 

Do 


P 1, 

1,200 

7th Novem¬ 
ber 1911. | 

i 

Do 

Do. 


(160) Messrs Finlay, 

Fleming & Co. 

Do 


P L. 

3,200 

15th Decern- 1 
ber1911 | 

1 

Do. 

Do. 


(151) Saw Leng I.ee 

Do 

• 

P l 

3,200 

5th Decem¬ 
ber 1911 

Do. 

Da 


! (152) EuShweSwal . 

1 

Do 

• 

r l. 

1,960 

9th Novem¬ 
ber 1911. 

Do. 

Do. 


' (163) E. Ahmed . 

Gold, tin, wolfram 
and allied metals 

i P. D. 

1 

| 2,318-80 

, 31st October 
i 1911 

Do, 

Do. 

• 

(154) Maung Tlteln Pe . 

All minerals (ex¬ 
cept oil) 

P, L 

1,260 52 

0th November 
1911. 

DO. 

Do. 

• 

, 

[ (155) Messrs. Bumoand 
Rdf. 

Do 


P 1, 

619 "8 

lllth Novem¬ 
ber 1911. 

| Do. 


$, Exploring licmte. V. I -^Prospecting Euetue. M L.~ Mining lean. 
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BURMA-cow tf. 


District. 

Grantee 

Mineral 


Nature of 
grant 

^ Area in aeria 

1 

I Date of 
commence¬ 
ment 

J Term. 

Mrrgul 

* 

(I'jG) Messrs. Hume and 
Keif. 

All in in in's 
irjit oil) 

(ex- 

r 1 . 

1,350 80 

loth Xovem- 

1 her 1911 

1 tear. 

Do. 


(157) Do : do. 

Do 

• 

P 1, 

l.rso 

' Do 

Do. 

Do. 


(118) Do ilo. 

I)o 

- 

P L 

1,004 01 

Do 

i Do 

Do 


(150) Do do. 

Do 

. 

I* 1, 

1,518 08 

Do 

i Do 

1 

Do 


(100) Du lift 

Do 

• 

P. L 

1,038 40 

Do 

j Do. 

Do. 

• • 

(101) Do do 

Do 

. 

P 1. 

1,477 12 

Do 

Do. 

Do. 

* • 

(182) Mating 1\ yaw 

Do 

• 

P. 1. 

2,1'1 40 

1 r *h Jfovcm- 
Im i 1911 

Do 

Do. 

■ ■ 

(103) M U 1)} in mil 

Wulfiant anil 

Iron 

P I. 

2,135 01 

"111 Decern- 
111 1 1911 

Do 

Do. 


(104) Mr Charles Kiteliln 

Wolfiam, tin, 
copper 

and 

p r. 

(renewal) 

002 08 

30 th Septem- 
hel 1911 

1 Do 

Do 


(IftD Jtfn Tn Xgon 

i 

All minerals (ex¬ 
cept oil) 

P L 

2,088 Of, 

Hlh Aftvem- 
l,il Kill 

; 1,0 

Do 


! (100) Mining K\uw 

1 

Do 


V h 

1,011 00 

20th Xovcm- 
1,11 till! 

1 Do 

Do. 


(ir»7) C Poon Khoon . 

Do 


V I. 

983 04 

5th Decem¬ 
ber lull 

1 Do. 

1 

Do. 


(108) Ma Tn hgon 

1 

Do 


P T. 

3,200 

4th Decem¬ 
ber lull 

! Do 

i 

Mmbn 

Do 


(100) Mating Wa Byntt, 
Mnung Sit Hinuw and 
i ManngT.uK <1M 
(170) Siianiuddin . 

Petroleum . 

,» 


P I, 

75 1. 

201 47 

8,010 

22ml March 
1911 

10th Janu¬ 
ary 1911 

1 Do. 

Do 

Do. 


(171) Messrs Mooln Da- 
wnocl Sons A- Co 

Do 


P 1. 

2,880 

1st March 

1911 

Do 

Do. 

■ • 

(172) Onnmiji 

Do 


P 1 

1,40 

7tli January 
1911 

Do 

Do. 

• • 

(173) Siianiuddin . 

Do. 


P L 

1 280 

24th Febru¬ 
ary 1911 

Do 

Do. 

• • 

(174) Yen Eng ISjun . 

Do. 


P L 

2,880 

18th May 

1911 

Do. 

Do. 

• # 

(175) TIte Irrawaddy Oil 
Synd irate 

Do. 


P. 1 

1,920 1 

1st October 
1911 

Do. 

Do, 


(178) Snl.iinisui Ada nji . j 

Do 


P T. 

(renewal). 

3,995 52 

20th Janu- 
an 1911 

Do. 

DO. 


(177) Slininuddin . 

Do. 


P.l 

001 rs 

1 

1st March 

1911 

Do. 

Do. 


(178) Messrs Finlay, 
FKming * Co 

Do, 


P. 1 

900 

1 

1st May 1911. 

Do. 

Do. 

• 

(170) The British Burma 
Petroleum Co , I.td 

Do. 


P L. 

014-4 

14th Septem¬ 
ber 1911. 

Do. 

Do. 

• 

(180) Maung U . 

Do. 

* 

P L. 

2,720 

10th August 
1915 

Do. 


License. V. L ---Prospectin'/ License M. T ,.—Minimi Least. 
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BURMA— contd. 


DlSTKlCT. 

, Urnntcc. 

Mineral. 

Nature ol 
| grant. 

1 

Area in acres. 

| Date ot 

j commence- 
| ment. 

Term. 

Mmbii . , 

(181) Maung .Nc Dim . 

IVliolciini . 

. if L, 

f,440 

, 27l!i July 

! 1011. 

1 year. 

Do . 

(IS.!) .Mi 1 ml on . 

Do 

. 1*. L 

2,Clio 

271 li August 
Dill 

Do. 

Do , 

(is i) Mamin L'lm W.i . 

Do 

. 1* L. 

040 

8th July 1011. 

Do. 

Do . 

(181) SulauiMii Ailuinjl 

Do 

. P ).. 


2rtth August 
1011. 

Do. 

Do . 

(18.") Mauny lll.i (iv.uv . 

Do 

. , P 1 

| 

im 

27tli August 
1011 

Do. 

Do . 

(ISO) Mating l'o Sail, 
Maine; 1 .it Dnk ami 
Maun" \ a I'.diut 

Do 

. ; p i. 

i 

i 

1,001 

20th Uctohi-r 
1011 

i 

Do. 

Do . 

(187) Mi 11 !■ l* inn 1 ou 

Do 

. 1 1* i,. 

i 

1,020 

| 2."th October 
1011. 

Do. 

Do . 

(188) Mating ran Du 

Do 

i“ 

OtiU 

10th .Novem¬ 
ber loll. 

Do. 

Do . 

(180) Tai Mihoninl Is¬ 
mail 

Do 

1 p f.. 

2,880 

rtli January 
1012 

Do 

Myinsyan 

(DIO) Mfssi-s M-tmt 
li.n Inn n A Co 

Do 

p r. 

C,120 

:>rd January 
1911 

Do. 

Do 

(DU) Ml-MS Slow (111 
Inn. A, Co 

Do 

. 1> M 

800 

Do 

Do 

Do. 

(102) Mr \\ ill ( M.uis- 
fli |il 

Do 

M 1. 

1,020 

Olh March 
DJU 

30 years. 

Do. 

11*11 '1 In LilllgOIIII dll 

I o i.til 

Do 

D 1. 

1,10 

18lh Janu¬ 
ary 1011 

1 \iar. 

Do. 

(lo 11 Hit- Duima Oil Co , 

1 til 

Do 

.PI. 

J.JSO 

1 

1 "Hi si | Jcm- 
lu i loin. 

Do 

Do 

(10") Tlio U.iiinoon Oil 

(II, 1.1(1. 

Do 

. D !. 

1)40 

rili I'Vhru- 
ary 1010 

Do 

Do. 

(Dll.) Missis Slim Oil 
I’.ins A ('o 

Do 

.PI. 

821 -01 

8'tli Pebiu- 
II1V loll. 

Do. 

Do. 

(107) Mi A 11 Jin In 1 

Do 

P 1, 

1,280 

2 Oil Maicli 
1011. 

Do. 

ho. 

l D>si '1 ft. Dunn i Oil On 
Mil 

Do 

p. r. 

1,120 

281 It Jnnti- 
1 .uylOll 

Du. 

Do 

(Dili) M iiiin? I’" Km 

Do 

. p i. 

48J 23 

S till June 

1 loll 

Do 

Do 

(JIM)) Moullii Alimnl 

Do 

p i 

(ICIlIM.lll 

01U 

' 3th May 1011 

Do 

Do 

("HD Tin Harm i Oil < o . 
Mil 

Do 

P 1, 

(r. iii'wal) 

7,080 

1st May 1011. 

Do ! 

Do 

("( 11 ) Yin liie; D.\an 

Du 

. P 1.. 

(i 10 

1.-th July 

1011 

Do 

Do. 

(20.!) Mi 1. A Mumg . 

Du 

. P L 

l 

040 

i 

1 2fjth M'ptem- 
1 ter 1011. 

1 

Do. 


J5. J, --Kiplonnq license V 1. - Protpifhnj license M L.—Muting Lcmk. 
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BURMA— contd. 


DISTRICT. 

<>■ ant cc 

Mtuciul. 

Mature of 
giant 

Area in acres. 

Date of 

1 commence* 

' ment. 

1 

Term. 

M> mgyaii 

(204) Mating Muting Aw . 

I’ltroli'Uin . 

P. I. 

795 50 

i 

22nd Dcceni- 
< ber 1911. 

1 year. 

* Do. 

(203) Mi Moolla Alunul. 

Do. 

P 1, 

1,280 

28th May 

1911. 

Do. 

Do. 

1 

( 2 im) The lliunull Uil 
Co, Mil 

Do. 

P L 

1,280 

13 th Scptcm- 
bci 1911. 

Do. 

Do. 

, (207) Ml Milaijuiin 

A (In in Jit. 

Do. 

P L 

, 1,280 

1 itli August 
1911. 

Do. 

Do. 

(208) Do tlo 

Do. 

P.b . 

320 

Do 

Do. 

Northern 8 !iaii 
States. 

(200) Ml M ft llillni . 

Copper and allied 
metals. 

P 1- 

2,5(10 

27 th June 

1911. 

Do 

Do. 

(21(1) Do do 

(lalena and allied 
ores. 

IS L. 

Not stated , 

1 

Do 

Do. 

Do. 

(211) Mr A It. Ober- 
IftinlL'i 

Silver, lend, iron 
and copper. 

P h. 

(renewal) 

3,200 . 

4fh Novem¬ 
ber 1911 

Do. 

Pakfthku 

(212) M.iutut Mating Ujl 
mid two others 

Petroleum . 

M 1, 

1.280 . 

18th March 
1911 

30 years. 

Do 

(21.1) .M.iung Aung Da . 

Do. 

P 1, 

2,240 . 

lOtli Janu¬ 
ary 1911 

1 year. 

Do. 

(214) Mating Hltwe (ioh . 

Do 

P I. 

(renewal). 

I llocks Nos. 
21 and 02 
Ycnangy&t 

12tli Janu¬ 
ary 1011 . 

Do. 

Do 

(21') Mr. Al Coolant 

11 usscln 

Do. 

P L 

(renewal) 

1,280 

30tli Janu¬ 
ary 1011 . 

Do. 

Do. 

( 21 ( 1 ) Msung Shwrtioh . 

Do. 

P 1. 
(renewal). 

Block Nos, F, 
6 , 8 and east¬ 
ern half of 
No. 7. 

12th Janu¬ 
ary 1911. 

Do 

Do 

(217) Messrs Moollu 
Dnwnod, Sims * Co 

Do. 

r. l. 

Block No 58 
and 4J rij 
miles N and 
adjo mine 
Blocks 137, 
138 and 139. 

14th March 
1910. 

Do. 

Do. 

(21 8 ) Mating 1 K .111144 

Do. 

K. L. 

0 400 

20th Febru¬ 
ary 1011 . 

Do. 

Do. 

(219) Do do 

Do. . . 

i 

j 

IS L 

(renewal) 

1,280 

24th Janu¬ 
ary 1911. 

Do 

Do. 

(220j Do do 

Do. 

IS. L 

3,200 

30th March 
1911. 

Do. 

Do. 

(221) Messrs Mower & ' 
Co, Agents, Rangoon 
Oil Co , l.ld ) 

Do. 

1 

P. L. 

1 

281 

23rd May 

1911 

1 

Do. 

Do . | (222) Mr 11 Wat hum . , 

Do. 

P. L. . , 

1 

| 

3,200 

20th April 
1011 

Do. 

Do 

(22.1) Ml R P Will ox, ! 
Agent for Mr \\ ■ 
Mansfield. 

Do. 

Mb . ; 

Blocks Nos. 
110 and 121 . 

11th March 1 
1011 . 

30 years 


I 


E L «Exploring License. P. L.** Prospecting License. M. L.—Mining Lease. 
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tri 


Dmm< 

Grantee. 

MinsraL 

{ Nature ot 
| grant. 

1 Area In acres. 

1 

! Date of 

1 commence* 

| mont. 

Term. 

PakOkku 

(22*) Sulalrian Adam}!. 

Petroleum . 

P.L. 

1 

Blocks Nos. 
14.28 and 70 
^ Ycnangyat. 

12th Soptem- 
, her 1911. 

i 

^ lyear. 

i 

Do. 

(22fi> The Burma Oil Co, 
Ltd. 

Do. 

P. L. 

' Block No. D 2 

' 25th July 

1911 

1 Do 

Do. 

(228) Maung Ba Thalk . 

Do. 

P. L. 

3,200 

25th Septem¬ 
ber 1911 

Do 

Do. 

(227) Maung U Kaing . 

Do. 

P. L. 

3,200 

, 26th Septem¬ 
ber 1911 

| Do. 

1 

Do. 

1 

(228) The Burma Oil 
Co, Ltd. 

Do. 

P L 
(second 
ncvral) 

Block No. 138 

28 tli Septem¬ 
ber 1911. 

Do. 

i 

Do. 

(229) The Rangoon Oil Do. 

Co. i 

l 

P. I, 
(renewal 

Block No. 12 

22nd Septem¬ 
ber 1911. 

1 Do 

Do. 

(230) Mr Haler Haahim 
Hajee Khan Mahomed- 

Do. . . 

P.L. 

2,240 

6th Decem¬ 
ber 1911. 

j I/O. 

Do. 

(231) Abdool Shnkoor . 
Abdool Gunny. 

Do 

p r. 

1,920 

30th Oetoher 
1911 

Do 

Do 

(232) The Indo-Burma 
Pctioieum Co, Ltd. 

Do 

P. T, 

010 

24 th Novem¬ 
ber 1911 

De« 

Do. 

(233) Do. do 

Do 

P. L 

248 

Do 

' Do 

Do. . j 

(23*) Nath Singh Oil Co, 
Ltd. 

Do. 

P I, 

1,280 

5th Decem¬ 
ber 1611 

j Do 

Do. 

(23S) Ko Bah Oh and Co. 

Do. 

P I. 

Block No 29 
\ enangjat. 

28th Novem¬ 
ber 1911 

| Do. 

i 

Do 

(236) Mr W. Mansfield . 

Do 

P T, 
(renewal 

' Blocks Nos 
122 and 117 
, V enangjat. 

5 th October 
1911 

1 Do. 

1 

Pegu . 

(237) Mr W B Fox . 

Gold and tin 

P. L. 

| C.670 4 

3id February 
1911. 

Do 

1 

Prornc . . ! 

(238) Mr. W. B. E. Buie. ! 

i 

Petroleum . 

P L 

(renewal) 

10,496 

, 

3rd June 

1910 

Do. 

Do. . 

1 

(239) Maung Tun Aung 1 
Kyaw. i 

Do. 

E. L. 

' 46,080 

i 

1 

20 ltl R-bru* 
ary 1011 

Do 

Do. . . 1 

(240) Maung Shun Zin, 
Agent for Messrs. 
Shwc Oh Bros. A Co. 

Do 

P L 

1,824 

i 

Cth April 1911. 

Do. 

Do. . 

(241) Mr Snrktes . 

Do 

r L 

211 84 ' 

1 

20th April 
1011 

Do. 

Do. . . : 

(242) Mr. D Lister 
.Tames, Agent for 1 
Burma Oil Co, Ltd. 

Do. 

P.L 

.1,200 ! 

, 

31st Ma> 

Kill. 

Du 

Do. . . j 

I 

(213) Matmr Sliwe Zin, 
Agent for Shwe Ob 
Bros. A Co. 

DO 

P L 

3,072 

1 

1 

20th May 

1911 

Do. 

Do. . 

i 

] 

(244) Mr.-R. P. Wilcox 
Agent tot Mr. Walter 
Mansfield. 

Do . • ] 

1 

r l. 

2, COO 1 

1 

9th June 1911 

DO. 


r I- E. L •* Exploring Licentr P L minting lictnte M Mining Lean 
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BURMA— contd. 


DISTRICT. 

(iranln* 

Mmei.ll 

Aatnie of 

Ki a nt 

Aida macres 

Date of 
comrnem-c- 
nieiit 

Term. 

Promt- . 

(24;) M.iuut! l‘e . 

]M mlt urn . 

P J. 

121 0 

01 h Slay 

Dili. 

1 year. 

« Do. ■ • 

(210) All 11 \ l'oy 

l)fi 

P 1. 

8 .17 

11th Sejitem- 

Do. 






her 1011. 


Do . 

(247) Mating Tim Dim 

Do 

P 1. 

1 341 

lllli July 

Do. 





1011. 


Do. • • 

(2 IK) Mating 'lull Aung 

, Do 

!•. 1. 

10,240 

1st July 1011 

Do. 


<t\ m 

1 





Do . 

(210) M. 1 IIin' l’e , 

i Du 

P I. 

1,280 

2"tli Sejitem- 

Do 





bet 1911 


lluby Mines . 

(SCO) Air AV Aluedonnld 

| All (ulllfelnils 

P 1. 

320 

lht January 

DO. 


, iiuiHiiih 



1011. 


1)0 

(2‘l) Tin llonTili Ml 

1 <*on|ni, li.nl «uul 

1* 1. 

1.40 

1st Alarih 

Do 


L.im i 'Init ’I sijiij* 

lldll OK*! 



ion. 


Do 

(2"2) Al mm; \\a An 

| itnliii-) 

L 1, 

1..IU. 0 

81,*i August 

Do 



1 



1911 


Sagaing 

(2; i) Ml (lei.inl |,o\, II 

Don me 

V l. 

211 73 

Oth Fehru- 

Do 






aiy 1911 


Sulim ii 

(2.'4) The lliui'hle All 

\sb(-1os 

P Ii 

3,908 

241 h May 

Do. 


J nil f Inn T-unu 



1011. 


Do. . 

t2."l All M .1 Colliiell 

<jJold . 

1> L. 

3,200 

2:th August 

Do. 






1011 


Do . 

(2.'(1) All 11 A Koi 

AViilliam 

P 1, 

3,200 

11th Sejitem- 

Do 






l.d 1911 


Do . 

(2'7) Do ilo 

Do 

r l. 

3,200 

30th October 

Do. 






1911 


Shwolio 

(2 M Air II S Alli.i . 

l’etrnli um . 

1* 1, 

1,020 

31st May 1911 

Do 

Do . 

( l o) Do ilo 

Do 

J* 1 

3,200 

21 «t, April 

Do 






1911. 


Do . 

(21101 The Imlo- Itm mil 

1)0 

J* 1. 

1,280 

2.' tli May 

Do 


I‘i tri.h uni Co , l.lil 




1911. 


Do. 

(2till '1 he Tnilo-lliiniiii 

1)|> 

P 1. 

5 120 

lOIll Septrm- 

Do. 


Pi tioli mu ( n Mil 




bir PHI 


Bout,hem Minn 

(2(12) All 1! (1 Unl.nls 

Coal 

P 1. 

7 )«() 

2 tr.l Fehru- 

Do. 

bt lies 

on In half of flu l)i ii- 
.i! i< In Cali ii.i Mmll- 

iali 



ary 1911 




Do 

(20 1) AH A C Martin . 

C()|i|h i anil alliul 

p r. 

3,120 

3rd Alnrtll 

Do. 



ini ii* r.iN 



1011. 


Do. 

(201) M r. J DiiiiiiiiiIhi 

(iol.l, i o|i|ier anil 

p 1, 

2,400 

31st. March 

Do. 



nth. i mini rats 



1911. 


Do. 

(205) Mes. r - Four ar ami 

All inuuraH (e\- 

P L 

1,120 

17th January 

Dc. 


Co 

u-pt ml) 


1911. 


Do. 

(200) All 'Mi A C Mai- 

All rn’t i >H (e\- 

P 1. 

3,‘200 

llilh Alarcli 

Do. 


I in aiui C 11 J> r.uil-. 
nrn 

ci|)t mineral oil) 


1U11. 



DO. 

(207) Alessrs A C Alar- 

Do 

p r,. 

3,200 

20th June 

DO. 


(in mill C H In Paul- 




1911 



M II 


1 
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District. 

(1 ranter 

ilmu.il 

Xnluri of 
Riant 

i 

Aica in .n res 

Data of 
eomnnucc- 

nii'iil. 

1- 

, Term. 

Southern Slum 

(288) ill Ji Salim ell . 

(inlil, rop[K'l. tin 

! i’ i, 

.1,200 

281 II Juiii' 


Stilt 18. 


and .illii'd limn - 
aK 



1011 


Do 

OHIO) ill D U ilacilo- 

la ad . 

i’ i. 

1,120 

1 Ihilaj 1011 

Do 


nald 





Do 

(270) Mi A It 11 Ally 

ill liiimt.il' (>\- 

i> i. 

2, an) 

2Mli itiril 

1)0 



ii'l't on) 

^lt m wal) 


1011 

1 

Do 

(271) Mi D 11 Mint It . 

Coppi i 

i> i. 


slh .Inin- 

Do 






1‘ijj 


Do. 

(272) Mi E II linn mi 

1 jt id, * o|»[ “i ,»mi 

i> i, 

7,201) 

I'll, .lanu- 

’ Do 


behalf of llrual.Klii 

nthu miiK fills 

(K in'M iij 


an 1011 


(Julcn.i S\ lulu .ilr 

II \l t * it OlJ) 




Do 

(■27't) ill DC Sn sill 

Coil 

l* i. 

;,ii)(t 

stli .IIIin' 1011 

i Do 

Do 

(272) Tin Soiitlii hi Sh m 

Mutuals md 

i> i. 

A stiipol land 

Itli Dm 111 - 

4 > ears 

i 


.stnl ii iSMulmite 

in 11 m ml oil 

(mm nalj 

IMt'lMIIIIU' J, 

In I Kill 


(1009), ilil 



noli in an 
all lull 111 
lii lln Omit 
ol Hull'll 

fill i t o r v 
nini In m i ■' 







IP .111 1 on 

< it lii i Hilt' of 
tli< s,»h\iM*n 
m< i 



Do 

(270 Mining i .mis' 

silm i>ml load . 

1* 1. 

100 

201 h Julv 

1 1 liar. 





1011 

Do 

(270) l.nut-Col (J ltip- 

Copm i, luul, non 

I’ 1 

1,200 

2stli Almost 1 Do 


poll 

.inlimoin and 

ii"')' i.il' il mini r- 
n 1' 



IIMI 


Do 

(277) ill C 11 Del’ ml- 

ill mini i iK (i \- 

)• 1, 

1,110 

lid A 11211 st 

Do 


bCIl 

i i'pl oil) 



toil 


Do 

(278) l.li'iil -Col (i Hip- 

Tin, nolfi mi and 
.I'-oilain! mil) 1 1- 
aN 

1* 1 

2 ,..no 

201 li August 

Do 


poll 



J'lll 


Do 

(270) Til'' lionT'l<‘ Mr 

All iiiliti i iN (e\- 

1- (,. 

2,120 

■271li Oitoliir 

Do 


Dun C'liin Tsmig 

U'pt oil) 



loll 


Do. 

(280) Mr W It llillnr . 

iiitiinoiii and 

J' i. 

lino 

2Hd (Jitobn 

Do 


otlic i ores 



iOll 


Do 

(281) Do do 

ill mini ills 

I. L 

Moll noun . 

Do 

Do 

Do 

(282) Do ilo 

Do 

i: i. 

17,’Un 

1)0 

Do 

Do 

(28 1) ill F 11 I’lin on 

Litid, 11)p |h i ami 

V 1 

•V-(MI 

201 li June 

Do 

biliaJf of Ihiidl.ii'ln 
(iali'im S> min ntr 

otIn i inini'ials 

(i ■ n< w il) 

j 


1011 



Tnvoy . 

(284) Messrs Kiidililt A 

All rnmuals (<\- 

V T. 

i) 

2 lid illlI < h 

Do 

Co 

((]il nil) 

! 


1011 


Do. . 

(28.7) Ml Tt 1! la vim 

Do 

i* i. 

i,s.s; 

Oth Januaiv 

DO 




1011 


Do . 

(288) C Scln’llim 

Do 

P J; . ! 

i 

2,'IOti 

Itli .Innn.io 
1011 

» 

Do. 


U L ■= A'j i>loi mrj License. 1* L —l‘roni>ntmg License M. J. --Mmw'j Lrute 
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BURMA— contd. 


DISTKICT. 

<; run tec. 

Mineral. 


' Nature of 
i grant. 

Area In acre*. 

I 

Date of 
commence¬ 
ment. 

| Term. 

1 

Tnwiy 

• 

(287) Mu Mn Tliu . 

All minerals 
Cept oil). 

(ox- 

p. r. 

I 

1 2,46*2 

7tli January 
1911. 

1 year. 

i 

Do 

• 

( 288 ) Mi dll'. Mini’ Oh 
liroH A Co 

Do 


p 1.. 

1,280 

4 th Jauuary 
1911. 

Do. 

Do 

. 

(289) Do (lo 

Do 


I, 

1,1*20 

Do. 

Do. 

Do 

. 

(200) Do do 

Do 


V 1. 

, 1.280 

j 

Do 

Do 

Do 

• 

1*291) i on Kyi IV llliw 

A Co 

Do 


P L 

1,803 

17th March 
1911. 

Do. 

Do 

• 

(292) Tun i’o CIioiik 

Do 


P L. 

i 3,182 

25th March 
1911 

Do 

Do 

■ 

( 201 ) ur I* P Mmpliy 

Do 


P L 

607 

Mist January 
1011. 

Do 

Do 

• 

(204) Cliu J.u V In . 

Do. 


FI;. 

1 2,947 

4th January 
1011 

' Do. 

Do 

• 

(200 Mi Mill Mine Oh 
tiros A Co 

Do 


' P L. 

3,200 

Do 

Do. 

Do 

. 

(200) KIiiki Ivlin riniif!. 

Do. 


P.D 

3,200 

Do 

' Do 

Do. 

. 

(207) Maun)! Shvve Pu . 

Do 


p. ].. 

3,200 

Do 

Do. 

Do 

• 

(208) Mmin(! Hpuw 

Do 


, p. Jl. 

3,200 

7th January 
1911. 

Do. 

Do. 

. 

(200) Tin Hon Tile Mr 
J.im Cldn Tsouk 

Do 


p. II. 

1,680 

4th Jauuary 
1911. 

' Do 

Do. 

• 

(MOO) Mniuif! Hpuw 

Do. 


P. L. 

2,660 

24th January 
1911. 

1 Do. 

Do. 

■ 

(SOI) It Puki'i r Maho¬ 
med 

Do 


P. L. 

1,280 

21at January 
1911. 

' Do. 

i 

Do 


(302) Mi Ji C Simoons. 

Do 


P. L 

6E0 

18th Jauu¬ 
ary 1911. 

1 Do. 

Do 

b 

(101) Thn Hindu dialing 
Tin Dii'dfrlni! and Min¬ 
in'-Co, I.ld 

Do. 


P. h. 
(renewal). 

3,200 

18th Febru¬ 
ary 1911. 

6 months 

Do 

• 

(104) Till Sliwi' Kin . 

Do 


P L. 

31 

15th March 
1911. 

1 year. 

Do 

• 

(‘10.’) Mr K 11 lu vn n . 

Do. 


P.L. 

3,200 

22nd May 

1911. 

Do. 

Do 

• 

1.100) M A Knoiatce 

Do 


P h. . 1 

2,900 

1st April 1911. 

Do 

Do 

i 

(S07) Tcoiu! Slnvi* Sin 

Do 


p.d. .; 

3,086 1 

i 

27th May 

1011. 

Do. 

Do. 

' '1 

( 108 ) T'ngKjl I’n liros 

A Co 

Do 


p. i.. 

1,806 

1st June 

1911. 

Do 

Do. 

. I 

i 

(309) Trong Sure Sin . . 

Do. 


P. D. . ! 

1 

2,116*60 

12th May 

1911. 

Do. 

Do 

• • 

i 

C110) Thr Hitakuriv A 

Co 

Do 


P D. . 1 

2,7.- 

27th May 

1911 

Do. 

Do 

1 

(•111) Chu Luvlu . 

Do. 

. ' 

P D. . j 

2,672 

lit April 1911 

Do. 


E. L — Exploring Utcntr. P h m.Prv3)iechng JAtente M. 







Part 3.J 


Hayden : Mineral Production, 1911. 

BURMA —conidt 


Disibiot. 

Grantco. 

1 

I 

Min nal. 


-r 

Nature of ' 
grant* 

Area In acres. 

Date of 
commence¬ 
ment. 

Term 

Tavoy 

i 

• •! 

1 

(312) Chit Lu Yin. . 

! 

All minerals (ex* ! 
cept oil). 

F.L. 

a 

3,200 

1 

30th 

1011. 

June 

1 year. 

Do. 

. . i 

(313) The Hltftkarce & 
Co. 

Do. 

• 

l’.L. 

• 

3,146 

27th 

1011. 

May 

Do. 

Du. 

• • 

(314) Dug Kyi Fe Bros. 

& Co. 

Do. 

• 

P.L. 


1,166 60 

1st 

1011. 

April 

Do 

Do. 

* ■ 

(315) Chu Lu Yin 

Do. 

• 

T.Ij. 

• 

3,176'l)6 

Do. 

• 

Do. 

Do. 

i 

(316) Maung Pet . . j 

Do. 


P.L 

• 

890 50 

27th 

1011. 

.May 

Do. 

Do. 

• • 

1 

(317) Messrs Hhwo Oh , 
Bros. & Co. 1 

Do. 


1*. L. 

■ 

2,880 

24th 

1011. 

.May 

Do 

Do. 

• • 

(318) Maung Pet . . 1 

Do. 


1>. L. 

• 

1,280 

22ml 

1011. 

April 

Do. 

Do. 

• • 

(319) KyongNga . . | 

Do. 


P.L. 


2,880 

8th May 1911 

Do. 

Do. 

■ • 

1 

(320) Quail Chong Ouan ! 

Do. 


P. L. 

• 

1,274 

1311) 

1011. 

June 

Do. 

Do. 

■ 

(321) Maung Min Uyow ' 
Uroe. A Co. 

Do. 


¥ L. 

• 

1,499 

0th 

1911. 

June 

Do. 

Do. 


(322) Ong Hoe Kjm • 

Do. 


P. L. 

■ 

2,022 

1.1th 

1011. 

May 

Do. 

Do. 


(323) Ma Dwe 

Do. 


P h. 

• 

1,719 10 

12th 

1011. 

June 

Do. 

Do. 

■ • 

(324) EuShwcSwe 

Do. 


P. L. 

■ 

3,020 

1st April 1911 

Do. 

Do. 


(325) Maung Hpaw 

Do. 


r.T.. 

■ 

3S8-88 

28lh 

1011. 

June 

Do 

Do. 


(326) Kyongnga . 

Do. 


p i. 

• 

2 582 

| 27th 
1911. 

Mav 

Do 

Do. 


(327) KhooShwcGun . 

Do. 


P. L. 


1,218 

1st April 1011 

Do. 

Do. 


(328) Dim Kin Song Bro«. 
& Co 

Do 


P I,. 


1,201 20 

' 28th 
lull 

June 

Do. 

Du. 


(329) 8wee Seng & Co. . 

Do. 


P. 


oi)C 

30th 

1011. 

May 

Du 

Do. 


(330) Maung Hpaw 

Do 


P.1,. 


502 

loth 

1911. 

June 

1 Do. 

i 

Do. 

• • 

(831) Tim Cliln Tsong . 

Do 


V I,. 

• 

282 

2ml 

1011. 

June 

Do. 

Do. 

• • 

(332) Do. do. 

Do. 


p l. 


3,160 80 

17th 

1011. 

June 

i Do. 

Do. 

• ■ 

(333) SanSaingTm 

Do. 


¥.h. 

• 

1,055 

13th June 
1011. 

Do. 

Do. 

• ■ 

(331) Khoo/unNeo • 

Do. 

1 

• 

¥. 1,. 

' 

2,688 

13th 

1011 

May 

Do 

Do. 

• • 

(335) Swan Hunt A Co. • 

\ Do 

1 

• 

P. 1 

. 

1,283 

24th 

1 1011. 

1 

May 

Do. 


E. I. —Exploring Ucetue V. h - Pro»prctmg Lireni* H 1- -Mining Lent*. 


$ 
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BURMA— contd. 


1)131 HICT. 

(Dilutee. 

M mual 

Nature o( 
Riant. 

Area in .ici i- 

1 Datu of 
commi'iice- 
llli'lit. 


1 

Term. 

Ta\ o\ 

( 5*l#i) 1 mi him N ii'' 
l-ltis Co 

AM in• ii* i.iIs 
u pi mi) 

(e\- l‘ 1 

l,0ll() 

27(li May 

1011 

1 y ear. 

1)0 

(! ITj '-am' *-i ii" A Co . 

Do 

r i. 

13) 

30lli May 

toil 


Do. 

l)n. . 

(i)-) Uti M.iiiii ■ liu 

Do 

. i* i 

2,017 3 

.lolli June 

PHI 

, 1)0 

Do 

(.UB> Clu|i s« n ' A, < o 

Do 

p i. 

(ll(> 

J .11 Ii J une 

1011 

Do. 

J)o . 

(.i|0) M.i hull Ii.oii ; 

Do 

. i’ i. 

i I.NSI 

1 

1 Oh May 

P>ll 

Do. 

Do . 

(ill) M UlUR Due 

Do 

i' i. 

1 

i i.iii* 

i 

1 

< J.Mli Juno 

1M11. 

D * 

Do . 

(U2) l»\ in 'Moll A Co 

Do 

i* i. 

1 

2,.VIS 

' 7lli .June 1(111 

Do 

Do . 

(511) < Mm IIi k k \ in 

Do 

i' i. 

-’,711 

1.1th June 
1011 

Du 

Do . 

(tfl-1) M.i Niu Damn 

Do 

i* i. 

l.nt 

l-l A mil 1011 

Do 

Do 

, or.) m.i i imu 

Do 

. p i, 

2,3o(l 

1 1 Oh M.iv 

l PHI 

Do 

Do . 

, (III!) Ml T .1 M.uK.u 

Do 

. V. L 

*2,S »0 

22ml May 

l'.il 

Do 

Do 

(.>17) M inun D\\i’ 

Do 

P L. 

.i,l7( 

l-l Hi! 1011 ' 

Do 

Do . 

( il'>) ’1 III ) ,l\U\ (. <>111*1 - 

urns. Ltd 

Do 

. 1' 1, 

{./on 

1-1 Juh 1011 1 

! 

Do 

Do . 

, (II 1 ) 1)0 (|M 

Do 

1* 1. 

,i JIHI 

ii-f Aaou-I. 
PHI 

1 

Do 

Do 

(.1 10) (III,ill (. Ill li" (ill III 

Do 

]• 1. 

«S27'Jb 

231 (1 A UR lib t 
, 1011 

1 

Do. 

Do . 

(.5.>i) klioo 'J'uri Ii. in 

Do 

1* J 


PM ll iURUst 

10|| 

I 

Do 

Do . 

(.r>2) Iiiii 1\\m. Van 
r.io- a (*> , 

Do 

. 1* 1, 

:u*ij 

1-t July PJ11 

1 

Do 

Do. . 

(.i .,i) 3 ill S nil" 1 ill 

Do 

. V 1, 

1,2-2 311 

2ml heptein- 
1)( l Kill 

j 

Do. 

Do . 

(.01) on: llo, K u’i S 

Do 

1*. I. 

2,717 12 

mill AuRust 
1011 

1 

Do 

Do. . . | 

({'»") killK)/till Nil 

Do 

. 1’ L. 

3,2(H) 

1st July 1011 

1 

Do. 

Do . . | 

<:r<t») 'Mu' 11 n ii mi 

CnlH i ^ini' ! t * 1 

Do 

. P. h 

2,7.! 1 <lj 

PHli August 
lull 


Do. 

Do . 

(JIT) .Maun" l'. ( 

Do 

. P. 1, 

.1,1122 HI 

2 Oil VuRllsl. 
101 ' 


Do 

Do . 

kin*, run I’i.iii . 

Do 

. P. T, 

3,03(1 

1-tJul* PHI 


Do 

1 »o. . 

(C.O) .M.iiiii/ Ni 

Do. 

. 1’ 1, 

■I'll. (.4 

31 ll Si Jit. Ill - 

In r 1011 


Do. 

Do. . . 

(300) Maun;; hliwe AIj.i | 

1 

Do 

. P. L. 

i 

330 

2DtJi A URII-t 
11)11 


Do. 


E. I. --J.tiiluiti'j y.KLjist- r L -I'liHjitttnr/ Licrnic. M. I; — Mun.i'j ls-ur 
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BURMA— contd. 


District. 


(irantiT 

Mineral 


1 Nat ire of 
giant 

Area In aeres 

j Date of 
. commence- 
| nient. 

1 

Term. 

Tavoy . 


(3011 Maui)" J'ct 

All ini m l ala 
eept oil) 

(ex- 

P J. 

2,01 % 60 

23r.l August 
I'U 1 

' 1 year. 

Do . 

. 

(362) Fnkrfr Mahomed 

Do 


P I 

2 000 

1M Jlllt 1011 

• 

Do 

Do. . 

1 

(363) Cliu Lu Yin 

Do 


P I. 

1,116 

j 171 Ii July 

Dili. 

Do. 

Do. 


(304) The Rangoon Min¬ 
ing Co. ).td 

Do 


P J. 

3,201) 

22nd July 
; 101) 

Do. 

Do. . 


(30%) Messrs T5n Tlniang 
III oi it Co. 

Do 


P.J. 

2 370 3 

1st August 

1011 

' Do. 

Do. . 


(306) Maung F. Clio 

Do 


PL . 

i 

3 16s 60 

1 17th July 

10|| 

1 Do. 

Do . 


(367) SanSamgTin 

Do. 


P. T. 

1 

1,62% 10 

mHi Septem- 
, her Dili 

Do. 

Do. . 

■ 

(36R) Swan Hnnl it Co . 

Do 


n. . i 

1,637 Ml 

' loth August 
1011 

Do. 

Do. . 

• 

( 360 ) Ko Maun" (in 

Do 


p i, 

1 316 1 

11th August 
1011 

Do. 

Do. . 

* 

(370) Maung Ni To 

Do. 


p i, 

2,110 

2,Mill July 

1011 

Do. 

Do. . 

* 

(371) Klionsin lining . 

Do. 


p i. 

1,280 

Bril Julv 

I'll 1 

Do. 

Do . 

• ! 

(372) Klioo Jin Talk 

Do 


V T.. 

2.330 S3 

3oth August 
1011 

Do. 

Do 

■ 

(373) Mr C A Mcmlith 

Do 


P I, 

3,072 

101 li August 

1 1011 

Do. 

Do 

■ 

(.171) MmngM To . ' 

Do. 


P I. 

3 172 64 

2nd Sept em¬ 
ber 1011 

Do. 

Do. . 

• 

(37.%) him Kyee \nn 

Do 


P. L . 1 

1,120,80 

JOth August 
1011 

Do 

Do . 

• 

(376) M A Sooi.itee 

Do 


P. 1. 

1 2i% 12 

Do 

Do. 

Do. . 

■ 

(377) Tt > oil" Yga 

Do 

• 

P T. 

2,376 

Do 

Do 

Do. . 

• 

(378) The Thtakoirr * 
Co 

Do 

■ 

P. T,. . 1 

2,021 20 

6th Septeni- 
lu*i 1011 

Do. 

Do . 


(37‘J) Tan Mine Clio 

Do, 

• 

P T. 

2,076 10 

31st August 
1011 

Do. 

Do 

• 

(380) Teong Sim e Sin . 

Do 


P. L. l 

3,200 

%th Septem- ' 
her 1011 

Do 

Do. . 

• 

(381) Mr P P Murphy 

Do. 

• 

PI. . 1 

2,2-6 66 

11th August | 
1011 

Do. 

Do. . 

• 1 

(382) Ufa Thaw . 

Do 

• 

PL 

.3,100 

10th August 
1011 

Do. 

Do. . 

• ■ 

(383) Mating Po Thwm . 

Do 

• 

PL 

.3,140 2a 

31st August ’ 
1911 

Do. 

Do. . 

i 

- i 

(384) Chu DO Yin . .1 

1 

Do 

' 

V L 

3,200 

24th August 
1911 

Do. 



B. L =Jirplorwi Ltcente 

P. t =Pro»}ieding Licentr M. L =Mutiny Lratr 
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[Vol. XLII 


DISTRICT 


i 

i 

Grantee. 

Mineral. 


i 

Mature of 
) grant. 

Area In acres. 

Date of 
commence¬ 
ment. 

Term 

Tavoy . 

• 

(386) Quah Cheng Tork 

All mimrals 
ccpl nil). 

(ex- 

j P. L. 

i 

603-25 

23rd August 
1911. 

1 year. 

Do. . 

• 

(386) ChuLuYin . 

Do. 

• 

P.t. 

2,087 20 

19th August 
1911. 

Do. 

Do. . 

• 

(387) Maung TuuM> a . 

Do 

* 

P. L. 

2,819 20 

| 

31st August 
1911. 

Do. 

Do . 

• 

(388) Mr. C VV. Chafer . 

Do 

• 

, P.L 

j 3,200 

21st July 

1911. 

Do. 

Do. . 


(389) Messrs Crisp A Co. 

Do. 

• 

P. L. 

| 3,200 

Do. 

Do. 

Do. . 

• 

(390) Messrs. Mower A 
Co. 

Do. 


P.L. 

(renewal). 

1,280 

8th July 1911. 

Do. 

Do. . 


(391) Messrs. Moolln 
Dftwood Sons A Co 

Do. 


K. 1.. 

3,200 

24th .August 
1911. 

Do. 

Do. . 


(392) Do. do. 

Do. 


E. L. 

3,200 

Do. 

Do. 

Do. . 

. 

(393) Sulalman Adamji . 

Do. 


E. L. 

3,200 

Do. 

Do. 

Do. . 

. 

(304) Do do. 

Do. 


E. L. 

3,200 

Do 

Do. 

Do. . 

• 

(390 The Kgani Tavoy 
Mining Co, Ltd. 

Tin, wolfram, 

gold, and galena 

P.L 

2,168 30 

1st Decern- 
ler 1011. 

Do. 

Do. . 

• 

(396) OngHoeKyln . 

All minerals 
eept oil) 

(ex- 

P. L. 

1,344 59 

22nd Decem¬ 
ber 1911. 

Do. 

Do . 

• 

(397) Tan Shwo Clio . 

Do 

■ 

P 1. 

1,713-02 

31st October 
1011 

Do 

Do. . 

• 

(398) Maniif! Hpaw 

Do 

• 

P. L 

2,995 28 

24th Novem¬ 
ber 1911. 

Do 

Dd . 


(399) Do do . | 

| 

Do 


P L. 

3,098 29 

26 th Novem¬ 
ber 1911. 

Do. 

Do. . 

■ 

(400) Mr. A. B. Finlay . 1 

i 

Do. 


P. L. 

951 62 

28th Novem¬ 
ber 1911. 

Do. 

Do. . 

• 

(401) Mr. C. Nash 

l 

Do. 

' 

P. L. 

3.120 

8th Novem¬ 
ber 1911. 

Do. 

Do. . 

• 

(402) Mr. T. J. Mackay . | 

I 

Do. 


P.L 

| 

^ 3,190 ; 

28th Novem¬ 
ber 1911. 

Do. 

Do. . 

1 

1 

(40U) Messrs. Moolla 
Dawood Hons A Co j 

Do 


E.L. 

3,200 | 

i 

11th October 
1911. 

Do. 

Do. . 

• j 

(404) C. Soo Don . . J 

Do. 


P.L. 

(renewal). 

1,600 

27th August 
1911. 

Do. 

Do. . 

• r 

(400) Sitlaimaa Adam]l. 

Do. 


E.L. 

9,600 

26th Novem¬ 
ber 1911. 

Do. 

Do. . 

• 

(406) Do do 

Do. 

a 

l 

E.L. 

3,200 1 

Do 

Do, 

Do. . 

• 

(407) Tan ihwe Cho . 

Do. 

1 

. ; 

P. L. . j 

(renewal). 

/ 

2,804-8 ! 

i 

I 

fith Novem¬ 
ber 1911. 

Do. 

Do. . 

• t 

i 

i 

(408) C. Soo Don . 

Do 

1 

P. L . ^ 

(renewal). | 

2,600 j 

i 

4th Decem¬ 
ber 1911. 

Do. 


J3, \,.=Kitplonnf Luotmt. P, L.**Protecting Liemt*. M. Imte, 
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BURMA— contd. 


'Duma. 

1 

Grantee. 

MincraL 

1 

Mature of 
grant. 

i 

Area In acres. ' 

1 

Date of 
commence¬ 
ment 

Term. 






- - - 



- - -— 

Tavoy 

• ■ 

(409) The Hltakarce A 
Co, 

Ail minerals (ex¬ 
cept oil). 

P.L. 

(renewal), 

1.494 04 

1st, Novem¬ 
ber 1011 

1 year. 

% 

Thaton 

• m 

(410) Maung Sein Bwo . 

Metal bearing ores 
(except oil). 

P.L. 

2,560 

12th May 

1011 

ro 

Do. 

■ a 

(411) The Hon'ble Mr. 
14m Chiu Teong. 

Wolfram, gold, 
lead, Bilver, etc 

P.L. 

1,202-8 

30th August 
1011. 

Da 

Do. 

• • 

(412) Mr. M. M. Hla 
Oung and 2 othere. 

Wolfram and 

olltod metals. 

P. L. 

1,084 

3rd August 
1011. 

Do. 

Do. 

■ • 

(413) Ong Ba Wet 

Do. 

■ 

P.L 

2,432 

20th July 

1011 

Do. 

Do. 

• • 

(414) Maung Thein San . 

Do 

• 

P. L. 

1,052 

22nd Septem¬ 
ber 1011. 

Do. 

Do. 

• • 

(415) Mr. 8. Solamnn . 

Do 

• 

P. L. 

1,770 2 

7th July 1011 

Do. 

Do. 

• • 

(410) Maung Tun Ym . 

Do 

• 

P 1. 

2,560 

7th June 1011 

Do. 

Do. 

• 

(417) D.Shao Hlawand 

2 othere. 

Wolfram, gold, 
lead, sil\or, etc 

P. L. 

2,088 

1 

3oth Septem¬ 
ber 1011 

Do. 

Do. 

• a 

(418) Mr M. M. Ilia 
Oung and 2 othere. 

Do 

• 

P. L. 

| 1,459 2 

1 

1 

30th August 
1011 

Do. 

Do. 

• a 

(419) Maung Van E 

Do 

• 

V. L. 

: 2,016 

8th Septem¬ 
ber 1011. 

Do 

Do. 


(420) Maung Thvln San . 

Wolfram, 
lead, etc 

gold, 

P L. 

2,073'8 

12th Septem¬ 
ber 1011. 

I)o. 

Do. 

a 

(421) Messrs. Shwe Oh 
Brothers 

All minerals 
vept oil). 

(ex- 

P.L 

4,012 8 

15th Oitobei 
1011. 

Do. 

Do. 

a a 

(422) Maung Sein Swe . 

Do. 


P. L 

, 3,840 

i 

4th Novem¬ 
ber 1011. 

Do. 

Do. 

■ 

(423) Mating Po Tim . 

Do 


P L. 

■' 1,748‘8 

15th Decem¬ 
ber 1011 

Do. 

Do. 

a 

(424) Yco Eng Byan . 

Do 


1» L. 

13,026-4 

22nd Novem¬ 
ber 1011. 

Do. 

Do. 

a • 

(425) Quah Cheng 6uan 

Do 


P L. 

0,012 

20th Novem¬ 
ber ton 

Do. 

Do. 

• a 

(426) Ong Ba Wet 

Do. 


P 11. 

4,864 

4th October 
Ml 

Do. 

Do 

t • 

(427) Maung Shan flj u . 

Do 


P L. 

9,120 

28th Novem¬ 
ber 1011 

Do. 

Do. 

• a 

(428) Maung Tun Yin 

Do 


P. L 

3,200 

10th October 
1011. 

Do. 

Do. 

a • 

(429) Do. do. 

Do. 


P. L. 

2,604 4 

Do. 

Do. 

Do. 

a • 

(430) Maung Pu . 

Do 


p. i. 

2,432 

I7tli October 
1011 

Do. 

Do. 

a a 

(431) Mr. Urn Chin Tsong 

Do. 


P. L. 

1,280 

3rd Ortobcr 
1011 

Do. 

Do. 

a a 

(432) MaChcin . 

Do. 


P L. 

2,790 4 

28th Novem¬ 
ber toil. 

Do. 



B. L .—Exploring iiemtt. P. L-^Prorptctiny Lteenu. 

M. L “Af»mng Leatt. 
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District. 

(Jrantc e 

Jluurnl 


>ntuie of 
giant 

Area In acres 

Date of 
commence- 
meat. 

Term. 

Tlmtmi, 

(4:n> ... (’.in i; 

All mini rain 
tip! oil) 

(l\- 

V h 

in 10 

3nl Novem¬ 
ber 1011 

| lycar- 

Thayctmyo . 

(434) MaMe 

Minerals and 
lioli mu 

lie. 

15 I, 

210,480 

13th Febru¬ 
ary 1011 

j Do. 

1 

Do. 

(43">) Mining '1 uii Anng 
(iyiiH 

Do. 


h L 

13 320 

7th Febru- 
aiy 1911. 

| Do. 

! 

Do. 

(CIO) Do do 

Do 

• 

D Ti 

O.fiOO 

Do 

Do. 

Do 

(437) Mamnr Tun 

Petroleum . 

■ 

i: t, 

18 

8th Febru¬ 
ary 1911. 

Do. 

Do 

438) Minis 1 Inlay, 

Fleming A Go , Agents 
foi inn mil (Ml Co, 
Ltd 

Do 


1’ L 

(renewal). 

5,700 

51b January 
1911 

Do. 

1 

Do. 

(130) Minmuddm 

Do 

• 

P L. 

2,880 

18 th May 

1911. 

Do. 

Do. 

(440) Mr C II CimniR- 
IriniCi.ii'', \«rint for 
ll'irni.i ml Co , Ld 

Do 

• 

1’ L. 

4,180 

30th May 
toil. 

Do. 

Do. 

(141) Mcsms Finlay, 

1' It niing A Co , Age id 
foi Jtuuiu Oil Co, Ltd 

Do 

• 

P 1, 

(tenewnl). 

000 

10th May 
1011. 

Do 

Do. 

(442) '1 lir I’.iirma Oil Co , 
ltd, 

Do 

■ 

P L 

3,840 

18th July 
1911. 

Do. 

Do. 

(113) Shnniuddln 

Do. 

• 

P T. 

(renewal). 

1,100 4 

2nd Juno 

1911 

Do 

Do. 

(444) Messrs Finlay, 

Fleming A Co , Agouti 
lor Tturma Oil Co Ltd 

Do 

• 

P.T. 

(renewal). 

2,560 

23rd October 

ion. 

Do. 

Do 

ill')) Ini do 

Do 

■ 

p r, 

(rein uni) 

3,200 

23rd Novem¬ 
ber 1911 

Do, 

Do 

(440) Do do 

Do 


P I, 

(11 niw.il) 

040 

Do 

Do. 

Do 

(417) I’linma Oil Co 

Do 


1‘ L 

(lenewal) 

640 

30th August 

1011 . 

Do. 

Do 

(44N) Do do 

Do. 

• 

P T, 

(renewal) 

1,440 1 

29th August 
1911 

Do. 

Do. 

(440) Indo-Itumu Petro¬ 
leum Co, Ltd 

Do 


P L 

(rmew.il) 

1,280 1 

15th July 
1011 

Do. 

Toungoo 

(4'pii) Air K It Purrs, 
Managing Agent, 

Deunlaihi Galena 

Svndusile 

Galena 

* 

M L 

1 

320 

1st May 1009 

30 yean. 

Do. 

(451) Messrs .Mon it A 
Co 

Gold . 


n . ! 

1,405 60 

3rd May 1911 

1 year. 

Do. 

(452) Mating I’o lftu 

All kin(D of metals 

DL . 

Toungoo Sub- 
dlvl in 

15th August 
1011. 

Do. 

Do. 

(433) Milling \>oiu 

Do. 


EL . | 

P,vu and ; 

Shw e g v 1 n 
Township* 

4th October 
1911. 

Do. 


15. L.= Lrptonng License. P L «= Urospeetinj License. M. L = Minin . 
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District. 

Grantee. 

1 1 

Mineral, 

! 

Nature of 
grant 

Area In acres. 

Date of 
commence¬ 
ment. 

Term. 

Upper Cldnd- 
wln. 

(454) The Indo-Bnrma 
Petroleum Co, Ltd. 

j Petroleum . 

P.L. 

17,020 

26th June 
1011. 

1 year. 

f 

Do. . 

(465) Do. 

do. 

i Do. . . | 

1 1 

E. L. 

1,260,000 

21st April 

1011, 

Do 

Do. 

(456) Mr. J. W. Parry . 

Minerals and i 

mineral oil. 

E T. 

10,240 

17th October 
1011. 

Do. 

Do. 

(457) Do. 

do , , 

Do. . ! 

| 

E. T,. 

10,210 

17th October 
1011. 

Do. 

i 

Do. . 

(458) Mr B. N. BurJorjcc | 

AU minerals . 1 

P 1. 

32,000 

! 

18th Novem¬ 
ber 1011 

Do* 


CENTRAL PROVINCES. 


Balagluil . 

(450) Diwaii Hndiidur 

Knsturi hand Dapi. 

Manganese . 

>1 J, 

12 

1st Fehru- 
.it v 1011 

30 years. 

Do. 

(400) Air Bjrumji I’es- 
touji 

i 

Do 

■ P. Jb. 

204 

7th January 
1011 

1 year. 

Do. 

(401) Messrs Schroder, 
Smidt A Co. 

! Do 

E L 

105 

241 h Fobru* 
aiy 1011. 

Do 

Do. 

(402) Do 

do 

Do 

K L 

108 

Do. 

Not stated. 

Do. 

(403) lailtft Giinesh Pin- 
sad and Janki l'rasad 

Do 

P. I, 

188 

10th Febru¬ 
ary 1011 

1 yesr. 

Do. 

(484) Mr liwamji Pes- 
tonji 

Do 


00 

71 li January 
ton 

Do. 

Do 

(465) Indian Manganese 
Company 

Du 

1> i, 

500 

2 Ird March 
Pill 

Do, 

Do. 

(400) Mr llvrainji I'es- 
tonji 

Do 

P 1,. 

312 

7th Januaryl 
1911 I 

Do. 

Do. 

(487) Do do 

Do 

P 1, 

(leneual) 

81 

10 th Decern- 
boi 1010 

| 

Interim 
period 
during 
the ex- 
p.rv ot 
the li¬ 
ce n so 
and the 
o x e e u- 
tion of a 
ml nine 
lease. 

Do 

(468) Do 

ilo 

Do 

V f,. 

56 

10th Decern- 
bei 101O 

Do. 

Do. 

(400) Air. M. 11. Chopra . 

Do 

p r, 

(renewal). 

422 

2ml Felirimrv ; 
1911 

6 months. 

Do. 

(470) Bnbu Kripasliankar 

Do 

P I, 

514 

12th Man'll 
1011. 

Do. 

Do. 

(471) Jiao Bahadur 

Narayan Kao Kclkar. 

Do 

E 1.. 

l,0‘i» 

28th June 
Bill 

1 year 


E. L,= Exploring Lwentt 

P. l^Proipeeting Lteentr. ii- I,.** Mining Lfatt. 

E 
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DlSIJtltT. 

Grantee. 

Mlueial 

Nature ot 
! grant. 

! 

1. 

Area in acres. 

Date of 
commence- 
ment. 

Term. 

lialn glint 

• 

(472) Messrs, Si lit oiler, 

Smldt A Co. 

Manganese. 

1 

i K L 

450 

10th April 
1011. 

1 year. 

Du. 

(473) Mtiara R K. 

Chuilnuey A Sum. 

Do 

; v.'h 

i 

134 

l* 

20th June 
1911. 

Do. 

Do. 

(474) Mcaara Scluoder, 
Snmlt A Co 

Do 

! K l 

160 

6th April 1911 

Do. 

Do 

(475) Do 

do. 

Do 

P T. 

530 

Do 

Do. 

Do, 

(476) Mr Byraiujl Fes- 
touji 

Do 

F L 

130 

2nd May 1911 

Do. 

Do. 

(477) Do 

do 

Do. 

F h. 

B6 

9th April 1911 

Do. 

Do. 

(478) Tdiln Gnneali Prasad 
Junki l’rusud A lit os 

Do 

V l 

338 

0th July 1911 

Do. 

Do. 

(470) Mr Jltriiinji l'is- 

tolljl 

Do 

F l 

(renewal). 

20 

13th Novem¬ 
ber 1910 

Till such 
time as 
will be 
required 
for exe¬ 
cution of 
ml n 1 n g 
lease ap¬ 
plied for. 

Do. 

(480) Dlwan Bahadur 
hast unhand Dana 

Do 

F. J. 

39 

14 th June 
1911 

1 year. 

Do. 

( 481 ) Mr 15. C Dungore 

Do 

F. 1>. 
(renea.il) 

14 

26th June 
1911. 

0 months. 

Do. 

(482) B«1 Siilul) Mntlnirn- 
prusnd mid Motdnl 
(N'etrn Manganese «’o) 

Do 

M l 

410 

" 

1th Septem¬ 
ber 1911. 

Will ex¬ 
pire with 
the on- 
g 1 n a 1 
lease, 
dated 
18th 
A u g ust 
1908 

Do . 

(483 1 Mr K. K Clmlln- 
ne> A Sima 

Do 

l\ l 

1 


27th July 
1911. 

1 year. 

Do 

(4W Mr. T. B Kniitlitt- 1 
rtu . 

Do 

M 1. 

49 

18th July 
1911. 

30 years 

Do 

(485) R.u SnJiil) Mathura- ' 
prusad and Motdnl 
(>efra Manganese Co > 

Do 

MI. 

7 

13tli Juuc 
1911 l 

Do 

Do 

(486) Mr Byramji Fes- 
tonjl 

Do 

M T. 

b 

2nd August , 
1011 

3 years. 

Do 1 

! 

i 

(487) Central India Min¬ 
in? Co 

Do 

M J> 

160 

1st Scptcm- 1 
her 1911. 

1 

26 years 

1 month 
and 29 
days. 

Do 

(488) Do. 

do. . | 

! 

( 

Do. . 

1 

i 

M.I. 

“ i 

i 

1 

Do. 

20 years 9 
months 
and 6 
days. 


K t =■ Exploring Lieenu. 1‘. L «= 1‘rotptthng Lxrentf. M Mining Imu, 






Pabt 3.] 


Haydsn ; Mineral Production, 1911. 
CENTRAL PROVINCES—-confef. 


183 


Dibtmot. 

i 

Grantee. 

1 

_ _ 1 

Mineral 


Nature of 
grant. 

i 

Area lu acres, 

1 

1 

Date ot 
commence' i 
ment. 

1 

Term. 

Balaghat 

(489) Seth Mahanandraiu 
Sheonaraln 

Manganese 

• 

F I. 

1 

30 

27th July 
1911 | 

lfycar • 

Do. 

(490) Mr. E. C. Dungorc 

Do. . 

• 

K 1, 

83 

i 

24th August 
Bill 

Do* 

Do. 

(491) Indian Mineral 

Mining Syndicate. 

Do 


B 1, 

748 

30th Septem¬ 
ber 1911. 

Do. 

Do. 

(402) Do do 

Do 


E 1. 

915 

Do. 

Do. 

Do. 

(493) ScthSalikram 

Bed Ochre 


I*. 1. 

(renewal). 

128 

« 

26th August 
1911 

8 months. 

Do. 

(494) Bao Sahib Ulralal 
Hukol. 

Manganese. 

• 

P 1,. 

(renewal). 

898 

15th Scpfcem- 
boi 1911. 

Do. 

Do. 

\ 

(495) BabuKnpa Shan¬ 
kar. 

Do. 

■ 

F 1, 

(rcnewul). 

112 

2 t)th Septem¬ 
ber 1911. 

Do. 

Do. 

(490) Meisrs. Dutt, Burn 
A Co 

Manganese 

Iron 

and 

M L 

259 

12th October 
1911. 

30 years. 

Dol 

(497) Bala Ganeah Frnaad 
and Jankl Fiasad 

Manganese. 

■ 

M L. 

70 

7th Nov cm- 
boi 1911, 

Do. 

Do. 

(408) Bal Sahib Mathura- 
prusud and Motllal 
(Nctra Mutigancao Co.) 

Do 

.[ML 

! 

i 

10N 

4th October 
lull 

Do. 

Do. 

(499) Jubbulpuro Fros- 
pectlng Syndicate 

Do 

* 

MI, . 

175 

30th Notem- 
bci 1911. 

15 years. 

Do. 

(BOO) Mr M. B. Cliopra 

Do 

• 

F 1, 

84 

lfith October 
Bill 

1 year. 

Do. 

(B01) Messrs Schroder, 
Sinldt A Co 

Do 


e r. 

545 

1st Decern- 
bei Bill 

DO. 

Do. 

(502) Messrs Ganeshram 
Shcojiratnp A Sons 

Do 

• 

F i. 

18 

liltli October 
lUU 

Do. 

Do. 

(503) Bat Salub Hlrulal 
Sukul 

Do 


P 1, 

NO 

Do 

Do 

Do. 

(504) IIon'bleMr. M B. 
Dadabhoy 

Do. 

■ 

F. L. 

588 

1st Decem¬ 
ber lull. 

Do. 

Do. 

(605) Mr Byrarajl Fcs- 
tonji. 

Do 

■ 

E 1, . 

455 

Kith October 
1911. 

Do. 

Do. 

(500) Do do. 

Do 

■ 

P I, 

(renewal) 

in 

241 h October 

urn 

Do. 

Do. 

(507) Do. do 

Do 

• 

V I. 

(renewal) 

j 

Do. 

6 months. 

Do. 

(508) Mr Bambllus Mur- 
lidhar. 

Do. 

• 

P 1 

(renewal) 

38 

5th Decem¬ 
ber 1UU. 

1 year. 

Do. 

(500) Do do. 

Do 

• 

F l. 

(renewal). 

32 

i)o. 

Do 

Do. 

(510) Do. do. 

Do 


F.I, 

(renoa al) 

10 

Do 

ho 

Betul . 

(511) Mr F. K Cameiou 

Coal . 

. 

F l 

(renewal). ' 

051 , 

11th March 
1UU 

*K> 


E L.mExvlonnti Ltciuu F. 1< ■ 

l'TOlpecting Licenu 

M I,.* 9 Mining Itatt 
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Disruicr. 

r— 

| (Jrontcc. 

Min v ral. 

1 

Nature of 

1 grant. 

Area in acres. 

1 Date of 
commence¬ 
ment. 

Term. 

IHul . 

(51J) Mr, l*. E Cnimrur 

1 

1 

; Coni . 

i 

P L. 
(reneual) 

s,107 

| 1st April 1911 

j 

1 year. 

Do. . 

(313) Seth I.akhrim hand 

i 

; Graphite . 

p I. 

(renewal). 

1 

91 

1 4th January 
j 1910. 

i 

Renewed 
up to 4th 
January 
1912. 

Dhandnra 

| (r 14) Messrs Rnuipiaaad 
.uni Lnkalimlniii.iiuii 

Manganese . 

p t. 

880 

25th January 

mi 

l year. 

Do 

(Cl”) Mr. 1* ISiilkiislina 
j .lid (l 

Do. 

M. L. 

M 

i 

Kth Dercm- 
hci 1910. 

i 3 years. 

1 

Do. 

(.'HI) Mr I’.yramji Pea- 
I tonji 

Do 

1 

P. L. 

9 

1 

8 th Febmaiy 
1911 

! 1 year. 

Do 

I (Cl7) Do do 

Do 

E.L. 

; m 

1 

Do 

; Do. 

Do 

i ("IS) SfHi Gnwaidhun- 
! das 

Do 

P.L 

29 

Cth February 
1911 

1 

| Do. 

Do. 

(f 10) Si Hi Motil.il Sabti- 
kai 

Do. 

P. L 

200 

29th March 
1911, 

! Do. 

i 

Do. . 

(fin) Messrs llinhma- 
d.itf.i and itnljnath. 

Do. 

P. L. 

19.1 

22nd April 
1911 

Do 

Do 

(, r 21) Do do 

Do. 

P.L. 

100 

26th May 
1911. 

Do. 

Do 

(,'22) Messrs Schroder, 
Sinhit .I- Co 

Do 

P.L. 

295 

Cth May 1911 

Do. 

Do , 

(„2 i) Messis lirahma- 
ililtaand Kaijiialh 

Do 

P. L 

97 

22nd April 
1911 

Do. 

Do. 

( 21) Mr Lakshinan Da- 
modal Loll* 

Do 

P. I. 

8-1 

Do 

Do. 

Do 

(OS') Messis Liillnliari 
and LMmdiarun 

Do 

P L. 

3 

2nd May 1911 

Do. 

Do . 1 

1 

(."■2o) Sotli Gun.iidlian- 
das 

Do 

E L 

1,28(1 

•tli April 1911 

Do. 

Do . | 

1 

(.’27) Mr P Dalknshna 
\ min 

Do. 

P L. 

163 

18th Septem- l 
boi 1911. 

Do. 

Do . | 

C2S) Messis T! K Cliu - 
l.ine\ A Nina 

Asbestos , 

M L. 

89 

12th August 
1911 

30 years. 

Do 

(r2D) Si.tli Gow.udhnn- 
daa 

Manganese. 

P. L. 

72 

18 th July 

1911 

1 year. 

Do 

('.)()) Dim an Bahadur 

kasturchand Dana. 

Do. 

P.L 

9 

26th July 
1911. 

Do. 

Do. 

(!"11) Air Jlyramji Pcs- 
tonji 

Do 

P. L. 

9 

Do. . 

Do. 

Do. 

i 

(5H2) Jlon’lile Mr M. B. 
Dadubhoy • 

Do. 

M.L. 

52 

27th June 
1911. 

30 years. 

Do. . ' (533) Messrs Kasam- 

blioy, Gopaldas and , 

1 M.ih.idco Seth | 

l 

Do. 

P.L. 

103 

12th July 
1911. 

lyear. 


E- L.^ Exploring License, p. L =Prospecting License. If. L.wJftnia? Letse, 
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DISTBICI. 

Grantee. 

1 

i Mineral. 


Nature of 
grant 

Area in arics 

1 

Date of 
commence¬ 
ment 

Term. 

Bhandara 

(504) Messrs Schroder, 
Smidt & Co. 

Manganese 


1 » 1 

1 J. 

104 

loth August 
1011 

1 year. 

Do. 

(5)5) Mr llyramji Pes- 

tOIIJI 

Do 

• 

i K 1. 

i 

I 

Olid 

2llth Jul\ 
1011 

Do.* 

Do 

(odd) Mr Madhulal Du- 
gar 

Do 

• 

1 P J.. 

2 

1st July 1011 

Do. 

Do. 

(".!") Mi ltumprusad 
and Biikshnniianihi 

Do 

■ 

; v 1 
(lint sval). 

440 

22nd June 
Id 11 

l)o. 

Do. 

(F88) Mr P Palnkrinhiu | Do, 

A'sudu 1 


P L 

107 

1 tlh June 
1011 

Do. 

Do 

(COID Mr Ryramjt l’ea- 
ton ji 

Do 


P 1, 

10 

ISfh Sejitem* 
liei 1011 

Do 

Do. 

(540) Do do. 

Do 


E B 

0 

JOtll .septem- 
In i 1011 

Do 

Do. 

(.'41) Messrs L It Ham- 
(lundra & Co. 

Do 


p r, 

(renewal) 

150 

ird August 
Bill 

6 months. 

Do 

C 42) Mi P llalkifehua 
Naidu 

Do 


P 1, 

11.1 

1 tl h August 
Idl 1 

1 yeur. 

Do 

(.'4't) Seth Motilnl llhai- 
lolal 

Do 


P I. 

(iniewal) 

d 

22nd Septem- l 
tar ion 1 

d mouths. 

Do. 

(541) Mews T It Ham- 
elmndia & Co 

Do 


P 1. 

(renewal) 

.105 

201 li Septem- 
ini Bill 

1 

Do. 

Do. 

(54'j Sir Kastuiclinnd 
Duga 

, Do 


MB 

.10 

1 st .November 

ldll 

ill) years. 

Do. 

(54(1) Messrs J.ulbilmri I Do 

and Itaiuelkiran 


M J. 

duo 

j 

tiilli Aovem- 
lui Bill. 

Do 

Do 

(.'47) Mr ii\ r.iniji l’es- 
tonji 

Do 


P L 

105 

7t li Xovt ni- 
hu ldll 

1 year. 

Do. 

(."4S) Sir Kasturelmiid 
Daga 

| Do 

• 

1 * 1, 

77 

41 li Novem- 
Iii l Bill 

Do. 

Do. 

(5 Id) Messrs T. R. Ram- 
tliandra A Co 

■ Do 


P B 

24 

Billi Oetohir 
Bill 

Do 

Do. 

(55(0 Mr Dhawakmal 
(Bmpiitlul 

Do. 


E B 

11 

Do 

Do 

Do. 

(C.'l) Messrs Bnlhdian 
and Haim liaian. 

Do 

■ 

E B 

00 

dlh Diuuibcr 
ldll 

Do 

Dfln&pur 

(.IPS) Mr E. Nnganiwli 
Nunlu 

RidOihre . 

• 

P B 

11 

4lh M.irih 
ldll 

Do. 

Clihlndwara . 

(. r ..Vi) Kin Sahib Mai hunt 
l*i .mud <fe Co 

Manganese 

• 

M l 

i 

00 

2 hd Mnrth 
Bill 

50 j cars. 

Do. 

(554) Do do 

Do. 


ML . | 

20 

Do 

Do. 

Do. 

(555) Mr Jiviamji l’es- 
tonji 

Do 

• 

P B 

172 

dth J.immrv 
Bill 

1 .vcir. 

Do. 

(55G) Messts Salpekar 
and Kartarhaksh and 
Seths Motilnl and 
l.akslnmclMnd. 

Do 


P L. . | 

1 

1 

1 

255 

2 lr«l March 
BUI , 

Do 


E. 1. -Exploring Lwcnti. V. I, ^ Prof peeling Licentt. M L -Mining birr 
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District 


— 

(Ira liter. 

Mineral 

Nature of 
grant. 

Area In acres. 

Date of 
commence* 
ment. 

Term. 

'hhiwH.nra 

• 

(557) Mr liyiamji Pea- 
toujl 

All nil net a Is 

£ 1. 

50 

6th January 
1011 

' 1 year. 

c Do 

• 

(53(0 Do do 

Manganese 

1' 1. 

50 

21st Febru¬ 
ary 1011. 

Do 

1)0. 

• ' 

(530) Means (ianii Dutt, 
(inncshlal <t Co 

Do 

£ 1. 

370 

27th 

1911. 

March 

Do. 

Do. 

1 

• 

(500) Do do 

Do 

V 1. 

370 

9th May 1911 

Do. 

Do. 

• 

(5(11) Don’hie Mi M 11 
Dadabhoy 

Do 

1* £ 

418 

9th Juno 1011 

Do. 

Do 

• 

(582) Do do. 

Do 

1* L. 

94 

3rd 

1011. 

May 

Do. 

Do. 

• 

(503) Do do 

Do 

V. L 

20 

Do 

. 

Do. 

Do 

• 

(564) Do do 

Do 

E L. 

58 

27th 

1811 

June 

Do. 

Do 

* + 

(563) Do do 

Do 

P 1, 

258 

15th 

1911. 

April 

Do. 

Do. 

• 

(566) Messrs (laiin Dutt, 
Hanrshlal and 

DTost*. 

Do 

E. J. 

650 

19th 

1911. 

May 

Do 

DO 

' 1 

(587) Do do 

Do 

PI.. 

48 

27th 

1011 

June 

Do. 

Do 

* 

(58H) Hon'ble ]Mr M II 
Dadabhoy, 

Do. 

P L 

207 

26th Septem¬ 
ber 1911. 

Do. 

Do. 

• 

(560) Mr Rhopat Rao 

Do 

P L 

230 

4th 

1911. 

August 

Do. 

Do. 

• 

(570) llon'ble Mr. M II. 
Dadabhoy 

Do 

P 1,. 

139 

27th 

1011. 

July 

Do. 

Do. 

• 

(571) Mi. Hyramji l’es- 
tonji 

All minerals 

K b. 

4,120 

21st 

1911 

July 

Do. 

Do. 

■ 

(5721 Hon’ble Mr M 11 
Dadabhoy 

Manganese 

p r. 

271 

27th 

1911 

July 

Do. 

Do. 

• 

(57.1) Do do 

Do 

p J. 

115 

Do 

. 

Do. 

Do. 

. 

(574) Do. do 

Do 

p j. 

373 

Do 

• 

Do 

Do 

* 

(375) Do do 

Do 

p b 

279 

Do 

. 

Do. 

Do 

• 

(576) Do do. 

Do 

p i. 

232 

Do 

• 

Do. 

Do. 


(377) Messis (iauri Dutt. 
Danes Ida 1 and D'Costa 

Do 

p r. 

73 

15th 

1911. 

July 

Do. 

Do. 

• 

(57H) Mr. Hyramji Pcs- 
tonji 

Do. , 

P.L 

844 

13th Novem¬ 
ber 1911. 

Do. 

Do 

• 

(570) Cent lal India Min¬ 
ing Co 

Do 

p i. 

110 

9th October 
1911. 

Do. 

Do. 

• 

(580) Do do 

Do. . . 

P. L. 

148 

Do 

, 

Do. 

Do. 

• 

(581) Do do 

Do. 

P. L 

115 

Do 

• 

Do. 


B l..** Expiring bitentt p. !,.*=]‘roipectmg License M. 1. filming Lease. 
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DISTRICT. 

Chhiudwara 

Do 

J ubbulporc 


Grantee 


(582) Uon’ble Mr. M 15 
Dadabhoy. 

(583) Do do 

(384) The llombav Pios- 
peeling and Mining 
8 j mllcate 


; Mineral 

| ManttuuiM* 

1 

Do 

I 

, Bauxite 


Nature ol 
grant 


' 1* I, 

i 

i 1> i 

I M 1. 


i Date of 

Area In acre* 1 commence- 
mrnt 


Do (600) Jubbulpore I'ros- 

pecting Syndicate 

Do. . (001) Mr. Bytomji Pes- 

tonjl 

Do. . i (602) Do. do 

Do . 1 (803) Do do. 

i 

Do. . ! (004) Do do 

Do . (005) Do- do. 


Coppei, silv< i .mil M I. 
gold 

lied Ochre . ■ !’• 

Manganese . • P 

lied Oelnc . • 1* ij 

l’yiitd of (upper. 1’ T< 

Yellow 0( lire . 1’ 1' 


Term. 


(14 

115 

420 


31*1 October I 1 vear 
1011 I 

Till Vovem- Do 
In r 1011 


Oth Novem¬ 
ber 1910 


an \ car*. 


Do 

1 . 

. (585) McHara II F Cook 

& Sons ]• 

1)0 

> 1 

j 

1* 1, 

(iciicwal) 

288 

l 

10th Decem¬ 
ber 1910 

1 year. 

Do. 

. (580) Mr M. Gupta, liar- j 

: at-Law. 

Steatite, soap-stone 
and tale 

PL 

210 ; 

t 

1 

201 li Septem¬ 
ber 1910 

Do. 

Do. 

. (587) Messrs Byramjt, 1 Manganese . 


K I.. 

121 1 

1 

3n! April 1911 

Do. 


i I’estonji A Co 




1 

| 




Do. 

. (588) Do do 

Do 

■ 

F. 1, 

52 j 

Do 

• 

Do. 

Do. 

. (689) Do do 

1 

Red Oi 111 e 

• 

n 

i 

no 1 

i 

i 

23rd 

1911 

May 

Do. 

Do 

(590) Do do 

Copper 


; 15 1 

151 1 

i 

Do 


Do. 

Do. 

i 

. (591) Do do 

1 ellow Oelue 

• 

! 15. J. 

1 

1 

158 

5th May 1011 

Do. 

Do. 

. (592) Do do 

Red Oilm 


1 

| E T, 

1 

17 

23rd 

1011 

May 

1 Do. 

Do 

. (603) Mr. Hyramji Pcs- 

Do 


j D l 

3 j 

26th 

1011. 

duly 

Do. 


ton]! 



i 

1 



Do 

. (594) Do. do 

MauganesL 

• 

1 p b 

r.*> 

<)x 

1 

31st 

1011 

July 

DO. 

Do. 

. 1 (505) Mrs. D H. D. Tur¬ 
ner 

foppi r, tm 
and arsetiu 

silver 

ore 

P L 

168 1 

; 301b Septem- 
1 her 1911 

1 

Do. 

Do 

. (690) Mr P. C Dutt . 

Manganese 

and 

1 P b. 

273 

2!rd 

1911 

August 

t Do. 


iron 






Do. 

. (597) Mr. T.*B Kantlia- 

rla 

. (698) The Bombay Pros¬ 

Manganese . 

■ 

P L 

2'14 

26th 

1011 

July 

i Do 

Do 

Stiatitc, soap-stone, 1’ I. 

848 

21st 

mil 

Apnl 

DO. 

pecting and Mining 
Syndicate. 

ami till* 





Da 




. (599) Do. do 

DO 


P L 

179 

28th 

Fehru- 

Do. 

* 


1 nrvlOll. 



70 

i 

121 

(10 

in 

rs 


17th Nnvein- 30 year*, 
her 1011 ! 

2 ‘)t)i Oetobcr 1 year. 
1011 


Do 


Do 


17th Novim- Do 
her Kill 

21 ith (Mobil Do 
1011 


Do 


Do 


E. ^-Exploring Licente 1*. 


M 1. -Mining Lean 
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DISTRICT. 

li ranter. 

Mineral. 


Nature of 
grant. 

Area in acres. 

Date of 
commence¬ 
ment. 

1 

, Term. 

i 

i 

Jub bill pore . 

(006) Mr lijraniji Pes- 
(onji 

lied Oclur . 


p 1 . 

17 

17th Novem¬ 
ber 1911. 

' 1 year. 

Do 

(007) liomhnj I’lOspert- 
Ing mid Mining SmhIi- 
< nt<* 

lion anil bauxite 


“ ■ 

4,92.1 

£th Novem¬ 
ber 1911. 

Do. 

Do. 

(008) 3D M (iupla 

soap-atom . 


15 1. 

70 

26th October 
1911 

Do. 

Do 

(000) Mi shis ll y Cimk 

A Sons 

Ilauxite 


V b 

(renewal) 

288 

16tli Dcrem- 
her 1011. 

i Do. 

.Nagpur 

(010) Mr T Cotiveiji 
Jlliojn 

Manganese 


M 1. 

26 

13th Febru¬ 
ary 1911. 

, 30 yean. 

Do. 

(Oil) lmli.in Mniigiini'si 
Co 

Do 


1)1. L 

109 

25th Febru¬ 
ary 1011 

Do. 

i 

Do. 

(012) Moasis 1‘ S kol- 
ualands ]( Jv'nldu 

D'> 


V 1. 

250 

19th January ! 1 yoar. 
1911. 

Do . 

(01 If) Do ilo 

Do 


P L 

367 

Do 

Do 

Do 

(014) Sclh Motllul Saliu- 
kar 

Do 


P Jt 

26 

18th Febru¬ 
ary 1911 

, Do 

Do . 

(01.") Km Sriliilt D. 
l.nUluninmaymi 

Do 


M It. 

6.) 

17th January 
1911 

.1 yea iv 

Do . 

(010) C I> tint nlill Min¬ 
im! mil Piuspei tint! 
Symlnutr 

Do 


M. L 

39 

3rd March 
1911 

3(1 years. 

Do . 

(017) Do do 

Do 


M 1. 

142 

lfith March 
1911 

Do 

Du , 

(018) Nilgplll Manganese 
Mining S\ ndioate 

1)0 


M L 

18 

5th January 
1911. 

10 years. 

Do. . 

(nl! 1 ) Mi’skis hiilhihnrl 
NnriHHinl.is nii'l Ham- 
elmran Sli.inknrl.il 

Do . 


P. L. 

38 

18th Febru¬ 
ary 1911 

1 year. 

i 

Do . 

(020) The CVnli.iI Judin 
Mining Co 

Do 


' M I. 

72 

17th January 
1911 

30 yeari. 

Do. . 

(021) Mr l..tkBliuinn 
Dnmodio Dole 

Do. 


P ft 

108 

7th January 
1911. 

i 1 year. 

Do 

(022) Central ImlaM n- 
ingCo 

Do 


1 .. 1 . 

1,060 

4th January 
1911 

■ Do. i 

Do . 

(02.1) Do do 

Do 


15. it 

3,172 

Do. 

Do. 

Do. . 

(024) Mr llyiuinjl 1’cs- 
tonji 

Do 


P L. 

77 

9th March 
1911. 

Do. 

Do. . 

(625) Do do 

Do. 


P. L 

97 

19th January 
1911 

Do. 

Do. . . 

(020) Mr hakslimmi 
Da modal brio 

Do 


P 1- 

301 

4th January 
1911. 

Do. 

Do. . 

(627) lion*hie Mr G M 
Chitimvls 

Do 


1‘. L. 

130 

1st February 
1911 

Do. 

Do. . 

(028) llmi'ble Mr M 11 
Dadabhoy 

Do. 


r T- 

(renewal). 

37 

17th Decem¬ 
ber 1910. 

6 months. 


E. L —Exploring lieonte P Prospecting L ic'nsa. M. L. ■= Mining Ltotc, 
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CENTRAL PROVINCES— con/rf. 


District. 

Grantee. 

Mineral 

i 

1 Nature of 
! grunt 

'_ 

Area in acres 

, Dale of 
< eminence- 
, men! 

Term. 

Nagpur 

(020) Hon’blc Mr M I). 
Dadabhoy. 

1 

! Mangancm* 

1 

! I* L 

Ills 

2lib Dei eiu- 

Ih i into 

6 months. 

• 

Do . 

1 (630) Mr I.akshman ] Do 

Damodai I,ole 1 

U I. 

1 

lb 

I'Hli .l.inu.uy 
hill 

1 \tur 

Do . 

(Oil) Mr A Uamnant 
Rao 

i 

' l)o 

h. 1. 


1st t 
l'Hl 

•In uary 

Do 

Do. . 

1 (632) Hon'b'e Mr M D 
Dadabhoy 

Ho. 

■ 

. i:. i,. 

6! 

A Sul 
1011 

Mni'li 

Do 

Do. ., 

(631) Mr Lukshman 
Damodar Lcle 

Do 

j 

K i. . 

l(iH 

nib 

I'lll 

March 

Do 

Do . 

(0.14) Nagpur Manganese 
Mining Synduati 

Do 

1* 1. 

, (lencwah 

I'M) 

J1 Hi T)i'( »»in- 
l)i*i lttlO 

« months 

Do . 

(63C) Do do 

Do 

)’ J. 

r; 

nh 

mu 

June 

1 year 

Do. . 

(636) Indian Manganese 
Co 

Do 

1’ 1. 

mi 

■Mill 

Fill 

June 

Do 

Do . 

(0'17) Messrs llaiiin.inslui 
Fouzdur Dioliic-rs 

Do 

, « 1- 
• 

40 

, 201li 
Fill 

Muy 

JO yean 

Do 

(63HI Ml 1 [arnam Mta- 
ram Patel 

Do 

1 1* 1, 

1 

TO 

olh May 1011 

1 year. 

Do. . 

( 63 ' 1 ) Mr 1’. Ualkrwhna 
Naidu 

Do 

: >’ I- 

i 

i 

llHi 

lltli 

mu 

May 

Do 

Do . 

(040) Seth Mot ilal Salm- 
k»r 

1)0 4 

■ 

j i> j, 

7 

, 2.-th 

I Fill 

Apul 

Do 

Do. . 

(041) Messrs T.allnbnn 
Nnrayaiidas iiiul Ram- 
i.hnrnn Shaiikarlal 

Do 

■ i* i. 

1 

10 

201 li 
Fill 

May 

Do 

Do. 

(642) Mr T 1$ Kimtlia- 
na (Indian Miikiii! 
Mining Syndicate) 

Do 

P L 

IN, 

J 21 h 
Fill 

June 

Do 

Do. . 

(043) . ©o Do 

Do 

P J. . 

i>7 

Do 


Do. 

Do. 

(041) Mrssis Kndlia- 

kisliun Urol hers 

Do 

I> L. 

4'HI 

) mill 

Fill 

.May 

Do. 

Do. 

(645) Mr 1*. llalkmliiu 
Nnidu 

Do 

1’ I. 

Ion 

Till 

Fill 

June 

Do 

Do. 

(646) Messrs Itahmniisha 
Fouzdar Drothi rs 

Do. 

M 1. 

I'll 

201 li 
Fill 

May 

■Klyiais 

Do. 

(647) Nagpur Manganese 
Mining Syndicate, 

Tainited 

Do 

M 1. 

.17 

271 li 
Fill 

M.iuli 

5 veals 

Do. . 

(646) Mr T 11 Kanthir- 
la (Indian Mineral 
Mining Syndicate) 

Do 

1 * I. 

257 

12th 

Fill 

June 

1 year, 

Do. 

(040) Km llaliadur 

llaiwilal Abireband, 
Mining Syndicate 

Do 

M 1, 

11 

12th 

Fill 

May 

30 years 


E. I< •=■Exploring License 1*. i,.= Prospect mq License M. L - Minimi £w. 
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District 

(Irantre 

I 

i 

' Mineral 

Nature of 
grant 

Area in acres 

! 

Date of 
commence¬ 
ment 

Term. 

Vuu'pur 

(U5II) llon'IiU-Mi A) 1! 

Ala iu!aiiiNi' 

! M 1. . 

i 55 

1 12th 

May 

30 years. 


Ditd.i l)lin\ 


1 

, 

inn 



1)0 

(1151) Do do 

Do 

! At 1, 

128 

Do 


; ** 

1)0 

(A52) Mi 1 .ikslimati 

Do 

1> 1, 

52 

24th 

April 

1 year 


. J)ii miiilai l.i |i 

, 



1911 

1)0 

1 (053) All win 1 .ill 1 ii lull i 

Do 

: n i 

3(10 

18th 

Apul 

! Do. 

f 

NiiriiMimlnN nml lliiin- 
I'liiintn Mimikiuliil 




1911 

1 

1 


Do. 

. (054) Hon’ble Alr.AI li 

- Do 

M J, 

25 

12th 

May 

1 

( 30 years. 


Dadahhov 




1011 

Do 

| (055) Do. do 

Do 

l’ J, 

1 170 

20th 

June 

1 year 



1 

1 


1911 


Do 

(050) Seth Mndiiiiuildnnn 

1 Do 

r i, 

310 

lOlh 

May 

TUI such 


Slironarinmi 




1911 


time as 
will be 





: 



requhed 
for exe¬ 
cution of 





i 

i 



ml n i n g 
lease ap¬ 
plied for. 

Do. 

(057) lhwan linliadiir 

, Do 

V 1. 

693 

22nd 

May 

1 year 


Knstmi hand Daga 



1 

1911 

1)0 

(658) llnn’hlrMr M 11 

Do 

p r, 

234 

20th 

June 

Do 


Dad.ildioy 



1 

1911 


Do 

(05(1) Naupur Miimwmsc 

Do 

l* i, 

190 

10th Drecm- 

0 months. 


Mining 8>ndu , ali' 


(renewal) 


her 1910 

Do 

(0011) Control Toil i.i Aim- 

' Do 

l'l. . i 

250 

15th 

June 

1 year 


mg Company 



1911 


Do 

1 (hill) Seth Alotilul Sahll- 

Do 

P 

103 

15th 

Junp 

Do 


Ur 

' 



mil 



Do 

(002) AlfHorN (inuri Dull, 

i Do 

K I. 

308 

19th 

May 

Do 


Wanridilal and 

D’Ciwl.i 

I 



1911 



Do. 

(062) Air Ukslmian 

Do 

K 1, 

1 119 

mih 

April 

Do. 


Damodai l.i'lr 

1 



1911 

Do 

(604) Nagpur AlnnjMiiise 

1 Do 

V 1, 

, 00 

15th 

Apul 

3 months. 


Mining hynduati' 

1 

(renewal) 

1 

1011. 


Do 

(065) Do do 

1 Do . . 

1 1 

V. \. 

(renewal) 

93 ' 

Do 

• 

Do. 

Do 

(666) 1 nlbilinri 1 Mnnciiiir^ ami 

fc. 1,. 

128 

20th 

May 

1 year 


Narayandas and Kam- 
iliarau Shnnkarlnl 

j other minerals 


1 

1911. 



Do 

(007) Mr V.yramji 

i Do 

K T, 

324 

9th 

May 

Do. 


Pcstonjl 



1 

1911. 


Do 

(000) Nagpur Manganese 

Do 

K L. 

8 ! 

15th 

June 

Do. 


Alining Hynduati 



1 

1011. 


Do 

(060) Do do 

Alanganese 

V I,. 

143 ! 

23id 

Mav 

Do 




(renewal). 

1 

1 

1911. 



Do. 

(070) Do do 

Do 

E L 

52 

19th 

May 1 

| 

Do. 





1911. 



£ L *= Exploring License P. I J'rotjiechitr/ License M L »tang Lease 
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1 

DISTRICT I 

Grantee. 

Mineral 

-i 

_ 

- 

Nagpur . (671) Nagpur Manganese 

Mining Syndicate 

Manganese . 

Do . (672) Mr. Hanmant Rao 

Do. 

Do. . , (673) Indian Mineral 

Mining Syndicate 

Do. 

Do. 

\ 

\ 

674) Indian Manganese 
Company 

Do. 

* 

Do. . | 

j 

(675) Mr P. Balkrishna 
Naldu. 

Do 

Do. . | 

(676) Messrs. R. K. Chul- 
laney and Sons 

Do. 

Do. 

(677) Mr Laxman Dam- 
odar Lele 

Do 

Do. 

(07K) Messrs f.alliiliari 
Naravandas aud Ram- 
charan Khankarlal 

Do 

Do. 

(670) Mr Shamji Mad- 
hop 

Do. 

Do. . : 

(680) Hon'bJe Mr U M. 
Chit nans 

1 Do 

Do. . , 

(681) Messrs Lalbiharl 
and Ramdmran 

j Do 

Do. 

i 

(682) Mr. T H Kun- 
thana 

; do . 

Do. . ( 

(683) Do do 

Do 

Do. 

(684) Central Provinces 
Oriental Mining syndi¬ 
cate 

. Do 

1 

Do. 

(685) Mr Uksliinau 
Dnmodar l.elc 

| Do 

Do 

(686) Nagpur Manganese 
Mining Syndicate 

Do 

Do . 

(687) Mr T H Kan- 
tharia 

Do 

Do. 

( 

(688) Mr S 0 Holmes 
and Sir Byramji Pest- 
onjl 

Wolframite 

Do. 

(680) Mr Govmd Rao 
Bnji Rao. 

Manganese 

Do 

(690) Central India Min¬ 
ing Company 

Do. 


1 Nature of 
• grant 

' 1 

' | 

Area In acres. ' 

Date of 
commence¬ 
ment { 

Term. 

. P I.. 
(renewal) 

25 1 

l 

23rd 

ion 

Mav | 

1 month. 

• 

. E. L. 

I 

81 

8th 

1011 

June j 

1 year. 

. P 1, 

192 

1 

4th 

1011. 

July j 

Do 

! M L 

l 

138 | 

27th 

ion 

June 1 

30 yean. 

! p.i 

i 

, 407 

1 

26th August 
1011. 

1 year. 

. : p l. 

235 

i 

4th 

1011 

July | 

Not. 

stated. 

. P L. 

265 

27th Septem- i 
her 1911 

1 year. 

P 1,. 

02 

28th 

1011 

July 

i 

Do 

.Ml, 

70 

i 

14th 

1011. 

July ! 

i 

30 years 

. P. I, 

1.792 

14th August | 
1011 

1 year. 

PL 

05 

28th 

1011 

July 

Do 

.'PL, 

135 

. 18th 
1011 

July 

Du. 

I P. L. 

50 

' Do 


Do. 

P (. 

82 

Do 


Do 

P L 

80 

, 27th Sep- 

j temher 1011 

Do 

. M 1, 

1 

1 81 It Sop- 

: tember Jtfll. 

10 years 

. P L 

70 

18th 

; ion 

July 

1 year 

P L, 
(renewal) 

40 

1 7th January 
1011 

Inter! in 
p c r I n .1 
during 
tlio ex- 

a? i 

cense ano 
the exe¬ 
cution of 
a mining 
lease. 

. P L. 

284 

201 h 
1011 

August 

1 year 

.PL 

72 

28t.h Sep- 

tember 1011. 

Do. 


E. L = Exploring License P. L <*Prosptding License. M. L.—Mining Least 
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District. 

Grantee 

Mineral. 

Nature ol 
grant. 

1. - - 

1 Date of 
Area In acres. | commence* 

| ment. 

Term. 

.Vanpur 

(flDI) Ilon’hlc Mr. M. 11 
Dadabhoy. 

Manganese . 

1 

' P. Jj. 

! 39 

I 

- 27tli Sept- | 
i ember 1911. j 

1 year. 

Do. 

(CIS) Do. do 

Do. 

1 P I.. 

1 N ot stated. 

Do. 

' Do. 

Do. 

(1103) M 1 ‘BsrK 1*. H. Ko- 
twnl nml S. Itungah 

N udu. 

i 

1 

i 

1 

Do. 

, P 1j. 
(renewal). 

I 

7 

1 

22nd May 
1911. 

1 

1 

| In t e r i m 
! period 
j during 
the ex¬ 
piry of 
| the 11- 
1 cense and 
! the cxe- 
j cution of 
a mining 
lease. 

Do. 

(HIM) Nagpur Manganese 
Mining syndicate. 

Do. 

P. 1,. 
(renewal). 

03 

t 

15th July 
1011. 

! 0 months. 

1 

Do. 

(O')’i) Messrs Itadlia 

Kishan llrottiers 

Do. . . 

P. 1. 

7 

4tb July 

1011. 

1 

j 1 year. 

1 

| 

Do. 

((W8) Nagpur Manganese 
Milling SMiilicato. 1 

1 

1 

Do. 

P. t.. 

(i"newal). 

31 

23rd June 
1011. 

I 

In t e r 1 m 
, period 
during 
the ex¬ 
piry of 
the 11. 
i cense 

1 and ex- 
i rent i o n 
of a min¬ 
ing lease. 

Do. . 

(D<i7) Messrs Hndhn- 1 

kishuu Hrul tiers. i 

Do. 

j P. L 

13 

111 li August 
1011. 

1 yuar. 

Do. 

1 

(.illH) Central Provinces , 
Oriental Mining and 1 
Prospecting Syndi- 1 
e,it< 

Do. 

P. 1j. 

i 

2 

1 

27tli Septem¬ 
ber 1911 

Do. 

Do. 

(000) rtntin K Nagnnnah 1 
Nnidu. 

Do. 

j p i. 

(renewal). 

10 

Otli Septem- 
ler 1911. 

0 months. 

Do. 

(700) Nagpur Manganese 
Mining Syndic ate. , 

Do 

, E. h. 

113 

10th Septem¬ 
ber 1011. 

1 year. 

Do. . 

(701) Mr E C Dungorc 

Do. 

i P. 1<. 

228 

20tti Decem- 
tiei 1011 

Do. 

Do. . 1 

(702) Hon’tileMr. M. B. , 
Dadabhoy 

Do. 

M. L. 

02 

18 th Octo¬ 

ber 1911 

30 years 

Do. 

i 

(703) Mr Hanmant Kao | 

| 

Do. 

P L. 

103 

4th Nov¬ 

ember 1011. 

1 year. 

Do. 

(704) Hon'ble Mr. M. B. ] 
Dadabhoy | 

Do 

P. L. 

121 

a 

; 14th Nov- 
; ember 1911. 

Do 

Do. . i 

(705) Do. do. 

Do 

P. L. 

190 

i Do. 

Dc. 

Do . , 

(70H) Mr Lnkshman 

D.unndar Dele. j 

Do. 

r l. 

138 

13th Deccm- 
1 ber1911. 

Do 

Do. | 

1 

(707) Nagpur Manganese 
Mining (syndicate 

Do. 

P L. 

71 

1 4th Novem- 
■ her 1911 

_1 _ 

DO. 


£ I ^Vrploring LienHe. P. L »=Pmpeding Ltcenie. M. L.« Mining Lease. 







Part 3. j 


Hayden : Mineral Prodvction, 1911. 

CENTRAL PROVINCES—condef. 


193 


DI8THICT. 

Grantee. 

1 

.1 

i 

1 Mineral. 

— 

Nature of 
grant. 

Area In acres. 

Date of 
commence¬ 
ment. 

— 

Term. 






- — 

— 

-- 

Nagpur. 

j (708) Mr. E C. Dungore 

1 

Wolfram ami 

|HT 

cop- 

P. T,. 

73 

20th Decem¬ 
ber 1011. 

1 yrar. 

• 

Do. 

1 (709) Central Fro\ lnces 
| Oriental Mining and 
Prospecting Syndl- 

| cate. 

Manganese. 

i 


M. L. 

38 

24th Novem¬ 
ber 1011. 

30 years. 

Do. . 

(710) Do. do. 

Do. 

. 

M. L. . 

03 

Do. 

Do. 

Do. , 

(711) Messrs. Lalbchan 
Narayandas and Ram- 
, chaian Shanknilsl 

> Do. . 

• 

P. b. 

30 

27th October 
1011. 

1 year. 

Do. 

(712) Hon’bleMr M V. 

1 Dadnbhoy. 

Do. 


P. T„ 

122 

14th No\- 
onibci 1011. 

Do 

Do. 

1 (713) Nagpur Manganese 

1 Mining Syndicate. 

Do. 

• 

P L 

(renewal). 

454 

23rd Septem¬ 
ber 1011 

Do. 

Do. 

i (714) Messrs Lalbehan 
] and Ramehoran. 

Do. 

•1 

P. L. 

241 

13th Novem- 
Int 1011 

Do. 

Do. 

i (71 . r >) Nagpur Manganese 
Mining Syndicate. 

' Do. 

1 

. 

P. L. . 

1 

1 

80 

2 jIIi Oct* 

obei 1011. 

Do. 

Do. 

(710) Mr LaxmanDam- 
odar Leie 

Do. 

1 

. 1 

1 

E. I.. . j 

475 

131 li Decem¬ 
ber 1011. 

Do. 

Raipur . 

' (717) Mr 11 K Kanga . 

1 

Graphite . 


PL . 1 

(renewal). ( 

124 

13th March 
1000 

Renew ed 
up to 

2 0th 
February 
1012. 

Do . 

(718) Mr T. Ti Kan- 
tlian .1 

Do 

1 

• 1 

P.L. 

1 

Entire village 

14th October 
1011 

1 yesr. 

Do . 

(710) Mr liyramji Pcs- 
tonji 

Graphite, anti- 1 
mony, copper, , 
wolframite, feud 1 
and galena 

P T. 

(renewal). 

1 

l 

r »r 

24th October 
1011 

Do 

Do. . 

(720) Mr. T. It Kan- 
tluri.i 

Graphite . 

1 

• 1 

1 

1 

K. L. • 1 

Entire Milage 

18 th Novem¬ 
ber 1011. 

Do 

Sau or . 

, (721) Dluan Jlahadur 
llullabhdas. 

] 

Iron, coal, grap¬ 
hite, copper, sil¬ 
ver, gold and I 
mineral oil i 

P L 

95 

i 

till January 
1011. 

Do. 

Do. . 

(722) liao lUhadiir Dam- 
ud.tr ltao Sbnkliaude 

Iron, copper, gold, 1 
sliver, lead and 
sulphui 

I*. L. 

57 

5th Septcm- ' 

ill 11011 

Do 

Sconl . 

(723) Mr liyramji Pcs- 
tonjl. 

Manganese. 

J 

P. L. 

22 

| 

did May 1011 , 

Do. 

Do. • • 

(724) Mr Khimji CuvcrJI 
• 

Iron . 

■j 

PL 

(renewal) j 

1 600 

I8th Dk em¬ 
ber 1010. 

6 months. 

Da 

(726) Mr. Vallabhdas 
Dayai. 

Mica . 

t 

1 

P.L . | 

2,017 

2oth Novem¬ 
ber 1011 

1 year. 

DO. • a 

(720) Mr. Khimji Cuvcrji 

Do. . 

1 

• 1 

! 

P.L. 

3, COO | 

1 

Dth October 
mi | 

Do 

Do. 

(727) Sir Kasturehand 
Dags. 

Do. . 

i 

i 

P.L. 

os ; 

13th Nov¬ 
ember 1911 . , 

Do 


R. L. => Exploring Lienfe. P. 1,.**ProtpeeHin Lictnn. M-L *= Minina Lttur. 
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Do 

Malabar 


N cllore . 


Anantapur . 

(73B) The Indian Min¬ 
erals Company, Detain- 
cherla 

Strutite 

P I. 

107 34 1 31st August 

, 1911. 

1 

l year. 

Chlttoor 

(736) (lovindjl OdoJI Salt 

Corundum . 

P L. 

.187-74 ' 29th Septcm- 
1 ber 1911. 

Do. 

Coimbatore . 

(737) Do do 

Do 

P T. 

11-99 26th May 

1911 

Do. 

Do. 

(7'IH) C V Narasluh . 

Mica , 

P. L 

211 92 20th April 
1911. 

Do 

Cuddapnh 

(730) Sir Henry King, 
Solicitor, Madras 

Galena 

P r. 

182 81 3rd March 
1911 

Do 

Godavari 

(740) Mr. B C Dyrlana* 
tluim. Proprietor, 

Messrs Goodwill & Co, 
Madras. 

Graphite 

P I. 

U 8th Feb¬ 

ruary 1911 

Do. 

Do 

(711) Fred Cross, Ksq. 
Madras 

Plumbago. 

P I. 

1,280 Do. 

t 

Do. 

Kurnool 

(742) Waljce Uljcc Salt. 

Diamond . 

M l 

4,626 ; 12th April 

, Kill 

30 yean. 


(74.1) C 11 Oakley, Ksq, Do 
Stafford llouae, banga¬ 
lore , 

(744) Mr A Uhosc Hot- I All minerals 
ameherla 

(74.'I Messrs (lowA Co I 0>4d . 
(l’urtolus Dredging I 
Syndicate Calcutta) I 


(746) P krlshnaswaml 1 All miner ns 
Mudaliyar . i 


i Tlic whole of 
! Dhonc taluk. 
I Six rivers in 
i Ernud taluk 
' covering a 
length of 
' about 82 
j miles 
I Reserved and 
I unoccup I e d 
Government 
lands In the 
taluks of 
Kav Hi Ra- 
pnr, Gudur 
I and Atma- 
kur. 


i 1st August l year 

1911. 

! 22nd Decern- Do. 
ber 1011 

I 1st Decern- 80 years 
ber1911. 


20th January l year. 
1911. 


K l,.**Exj,loTing Lirtntt. P. L =*Fri>tpecttng Licmre. M. L.°*M\nmg Leal*. 
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Do . 
Do. . 
Salem . 

Do . 
Tlnn<'\ elly 


Dinner. 

Grantee. 

Mineral. 

i __ 

1 

l Nature ol 

1 grant. 

1 

Area hi acres. 

Date of 
commence¬ 
ment. 

Ncllorc . 

(747) K. Audlnarjyana 
Redd! 

Mica . 

. , n, 

23 00 

llth Decem¬ 
ber 1910 

Do. . 

(748) Indur Pattobhl 
Kami Keddl 

Do 

• M. L. 
(renewal) 

44 95 

30th Decem¬ 
ber 1910. 

Do. . 

(740) Lieut-Col M E 
Reporter 

Do. . 

. P L 

21 30 

18th May 
1011 

Do. . 

(750) P Krlshnaswaml 
Mudallyar. 

Do 

• 

.PL 

10 31 

loth April 
1911 

Do . 

(751) Mahommad Ziaud- 
dln Ahmed Sahib 

Do . 

. P. L. 

19 72 

24th May 
1911 

Do. . 

4 

6 

ft 

Do . 

. P. L. 

V. 17 

Do 

Do . 

(753) Muhammad Mara 
Abdul Kahlman Sahib 

Do . 

.ML 

3 4 

30th June 
1911 

Do. . 

(754) r. Krlshnuawatnl 
Mudallyar 

Do . 

.PL 

n n 

17th Septem¬ 
ber 1911. 

Do. . 

(755) A. Subramamam 
Cbettlar. 

Do . 

.ML. 

ire 

2lst June 
1911. 

Do. . 

(750) Madras Mira Ex¬ 
port Co. 

Do . 

. P. L 

(renewal). 

rs os 

17th July 
1911 

Do. . 

(767) Lli-ut-Col, M. E. 
Reporti r. 

Do . 

. M. L 

17 70 

7th July 1911 

Do. . 

(758) A ChennnkeBJval i 
Ctictti 

All minerals 

i; i, 

.Not *i1 alcii 

30th Septein- 
bei 1011 

Do. . 

(759) Kola srlramulu 

Mica . 

. E L 

Dodlam 1 1 ta 

14lh Oclobei 


mini* .mil 

20 mil's 
imiiin>l it 


Term. 

lycar t 
27 yean. 

1 year 
Do. 

Do. 

Do. 

20 yuan. 

1 year. 

14 yean li 
month a 
and 0 
days. 

1 year 
20 yean 
1 year. 

Do, 


(780) P V Krishna 

Rao 

Do . 

. P L 

,12.: 

7th Scjitem- , 
her 1911 

Do 

(701) <1. Nagavya 

■ 

All minerals 

. 1! L 

Not st ilcd 

71 h Dcnni- 
hi r 1011 

Do 

(782) (fovhidjl Odnji 
Sait 

Coiumlum . 

. P L 

17! 7U 

1st Oitober ' 
1911 i 

| 

Do 

(783) Do do 


Dr. 

.PL 

27 85 

Do ' 

Do 

(784) Menem NV 
Bcaidscll <(; 
Madras 

A 

Co, 

Moniultc 

1 

.PL 

A Ml Ip nf 
land ucti inl¬ 
ine Ui 20 

23rd March ' 
1011 

Do 


miles iif the 
sandy* fore¬ 
shore un- 
occn pled 
above the low 
water mark 
tothecaatof | 
the Nnmbl- 1 
yar river. j 


E. L.mExploring License. 1’. L.^Proeptehtig License. M. L.^Mmtng Leaee. 
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DISTItlCT. 

t Dilutee 

1 

Mim ml 

Nature of 
grant 

1 

- Area In acres. 

! Date of 
j commence- 
1 meat. 

i 

Tern. 

Tinnrvilly 

U 

(70.') Tlio Moigun Ciuel- 
lili Co, Mil, 'J'mnii- 

Ul Hill 

1 

| Plumbago . 

KL 

The whole* of 

1 tin* Am- 

husamudram 
taluk includ¬ 
ing the 

res erved 
forest. 

! 18th January 

1 1011. 

1 

1 

1 

1 

1 year. 

Do. 

(700) Do do 

■ V 

m- • • 

]'. 1. 

Suivcy No. 
4(!.( of l’ana- 
Kudi village 

23rd March 
1011. 

Po. 

1)0 

(707) |)o do 

Do 

V. 1, 

32 cents m S 1 Do 

No 306-2 of 
\ ikrauinsiu- 
gupuriun and 1 

40 seres in 

Siva Sylam 
reserved 

finest , 

Do, 

U<) 

i 

i 

(70s) Janes shml, TJsq , 
.Solir itoi, Madias, 

(inimt, nioiM7itc 

nndornu tlinil- 
uiii lomjioimds 

1 

i 

i 

P 1, 

1 

A at up of land 
extending to 
20 nidi's of 
the sandy 
foi call ore lin- 
occupied 
uhove the 
low water 
mark to the 
west, of the 
mouth of 
the Num¬ 
bly ar liver 

Oth May 1011 

1 

DO. 

Do 

i i"0'>) (imindji Diloji Sut 

Cm iitiiliini , 

Jl 1. 

1 

2,17 i 17 

20th Heptcin- i 
Ini 1010 , 

10 yean. 

Vtougapal am . 

1 

(77o) Tin' ZJmiiidiir of 
holtiiin. itc , (iod.LV.ill 

(inplute and 

Coppci 

1' 1, . | 

'll 80 

f 

10th January , 
1011 ; 

1 year. 


PUNJAB. 


Jhehiin . 

. (771) l.ala Tsli.ir Das of 

find Dadau Khan 

Coal . 

M T, 

140 

30th 

1 ,0. 

May 

20 years. 

Do . 

. (772) Do do 

Do . 

.VI 
(Hist re¬ 
newal) 

100 

11th 

1011 

April 

i 1 year. 

Do . 

. (771) IMiulil llliola Nitli 

Do . 

. PT, 

(si eond re¬ 
newal) 

63 

20th 

1011. 

July i 

Do. 

Do. . 

. (774) Data Ialiar Das 

Do . 

. 1*. L. 

2211 

7th Novem¬ 
ber 1011. 

1 

Do, 


UNITED PROVINCES. 


Jhansl . 

(773) Messrs Dim Nath j Copper 

. 1 M L. 


5‘35 

1st October 

30 yean. 


and Darcy hat, Pleaders 

! 

1 



1011. 



U. Exploring License. P. L ^Prospecting license. M. 1/.=* Mining Lease , 











Part 3.] 


Hvydkx: Min end Production, 1911. 

SUMMARY 


197 


Provinces. 

ProBpactlng 

Licenses. 

Exploring 

Licenses. 

Mining 

Leases 

1 

■ Total of each 
Province. 

Baluchistan. 

■ ■ 

.. 

13 

13 » 

Bengal. 

10 

♦ . 

15 

31 

Bombay. ... 

6 

1 


o 

Burma. 

357 

44 

7 

408 

Central Provinces. 

181 

48 

40 

MW 

Eastern Bengal and Assam. 

7 

, , 

, , 

7 

Madras .. 

23 

0 

7 

30 

Punjab. 

3 

. , 

1 

4 

United Provinces ....... 

•• 

•• 

1 

1 

Total for each kind and (irand Total, 1911 

592 | 

1 

» 

84 

775 

TattUifor 1010 

401 j 

1 

102 | 

132 

035 



















]!)8 If chords of the Geological Survey of India. [Vol. XLII. 

CLASSIFICATION OF LICENSES AND LEASES. 

Tatilk 26 .—Mining Leases granted in Baluchistan during 1911. 


1011. 


1) ST11H T. 


No. 

| Area m 
arri-'i. 

i 

Mineral. 

Quell A. 


3 

1 1 

420 

Coal. 

Situ .... 

• 

(i 

3,040 

| 

Do. 

Zliub .... 

, , 

4 

320 

Chromite. 


Tiitii, . ! 13 


Tahlk 27 .—Prospecting Licenses and Mining Leases granted in Bengal 

during 1911. 



Sanibalpiii . 
Siii'jlililuun . 


U 2,282-12 I Mica. 

I 

1 j 424 38 j Coal. 

i j 

1 about 3,891-2 ! Chromite. 

I i 

.> _ . 

Total . ! U» 

I i 



Mining Leases. 

Hazanbagh. 14 2,904-5 Mica. 

Sambnlpur. I 49-14 Gold, silver and lead. 

Total . 15 
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Table 28. —Prospecting Licenses granted in Bombay during 1911. 





1911. 

l)lSTBICT. 


No 

Ami in 
acres. 

Mineral. 

Dharwar 

. 

• ■ • 

2 

in 

Galena. 

Punch Mahals 

• 

• • • 

2 

1,447 

Manganese. 

llatnagiii 

• 

• 

« i 

1,270 

Manganese, iron and 
chromium. 



Tot\i. 

! 

a i 




Table 29. —Prospecting Licenses and Mining Leases granted in Burma 

during 1911. 


1911. 


i 


Divihht. 

! 

1 



i No 

1 Area m 

M.ncrul. 


! 

at i cs. 


Prospecting Licenses. 


Akjah ... 


17,000 

1 

1 Peti oleum. 

Amheist ..... 

12 


All mineialu (except 



! 

oil). 

J)o. 

i 

3,200 

Lead, silver, copper. 



1 

gold, etc. 

Do ..... 

l 

! 3,200 

Gold, silver, copper, 




tin, lead, etc. 

Do. ..... 

l 

309-14 

Antimony. 

I)o. ..... 

i 

3,200 

Wolfram and allied 




minerals. 

Bhaino ..... 

l 

1,000 

Gold. 


1 3 

10,400 

Petroleum. 


I l 

220 

Copper, gold, silver. 




lead, tin, iron, coal. 




asbestos and zinc. 


l 

2.500 

Lead, copper and gold. 


l 

i 900 

Lead and silver. 


l 

2,404 

Lead. 

Magwo. ..... 

8 

12,71110 

Petroleum. 

Carriod over 

35 

• • 



3r2 
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Table 29. -Prospecting Licenses and Mining Leases grant d in Burma 

during 1911 —contd. 


I)W1 HUT. 


Aiea in 
acres 


Mineral. 


Mandalay 


Du. 

Mi-igiu 


Prospecting Licenses— contd- 

Biouglit fnnvuid . | .' 5 


Minbti 
My in i! van 
NoriUern Sh; 


Pakokku 
Pei!U . 
Promo 
Ruby Minos' 
Ditto 


hi States 


Sagaing 

Salween 


1 

040 

1 

1 

1 

2.1500 

1 

320 

1 

1,248-33 

40 

100,200 75 

1 

3,200 

1 

3,200 

1 

2,701-80 

1 

3,200 

1 

3,200 

1 

2,310 7 

1 

2,310 80 

1 

2,135 04 

1 

302 08 

20 

37.505-07 

18 

20,030-05 

1 

2,500 

1 

3,200 

20 

10,700 

1 

5,070-4 

10 

14,117-27 

1 

320 

! 1 

040 

1 

231-73 

1 

3,008 


Gold, copper, galena, 
coal, wolfram anti¬ 
mony, aluminium 
and mica. 

Load and silver. 

Galena, gold, silver 
and copper. 

Gold, silver, lead, cop¬ 
per and mica. 

All minerals (except 
oil). 

lion pyrites 

Tin, wolfram, gold 
ami silver. 

Tin, gold, copper and 
wolf i am. 

Wolfram and allied 
minerals. 

Wolfram, gold, tin 
and allied metals. 

(Wl. 

Gold, tin, wolfram 
and allied metals. 

W olfram and iron. 

Wolfiam, tm and cop¬ 
per 

Petroleum. 

Do. 

Copper and allied 
metals 

Silver, lead, iron and 
coppei. 

Petroleum. 

Gold and tin. 

Petroleum. 

Metalliferous minerals. 

Copper, lead and iron 
ores. 

Iron ore. 

Asbestos. 


Carried over 


172 
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Table 29 .—Prospecting Licenses and Mining leases granted in Burma 

during 1911-— contd. 


Disthmt. 


Aim in 

lien's 


Mineral. 


Prospecting Licenses— contd. 


Brought forward 


Salween 

Do 

Shwebo 

Southern Shd.il States 
Do 


3,200 

0,400 

11.520 

10.600 

:U 2 o 


13,040 


{A sfnp of 
land niea- 
h u i mg 26 
miles in an 
air line or 
to the hunt, 
of Bntish 
ten limy 
whichever 
in nearer 
oil eitlu r 
side of the 
Salween 
river) 

400 

3,200 


(told. 

Wolfram. 

Petroleum. 

foal 

Copper anil allied 
inincinls. 

Hold, copper and 
other minerals. 

All minerals (except 
mineral oil). 

Cold, copper, tin 
anil allied mineral?!. 
Lead. 

Copper. 

Lead, copper and 
other minciala (ex¬ 
cept oil). 

Minerals and mineral 
oil. 


Silver and lead 
Copjx-r, lead, iron, 
antimony and as¬ 
sociated minerals. 
Tm, wolfram and 
associated inmetals. 
Antimony and other 
ores. 

Lend, copper and 
other minerals. 


Carried ovor 


109 
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Table 29 .—Prospecting Licenses and Mining Jjeases granted in Burma 

during 1911 —concld. 




1911. 


District. 

No 

Aron in 
an os 

Mineral. 


Prospecting Licenses— concld. 



Brought forward 

199 



Tavoy 

• 

• 

a a 

118 

I 

a a 

All minerals (except 
oil). 

Tin, wolfiam, gold 

Do. 

■ • 

a 

a a 

1 

2,1(58 30 







and galena. 

Tlialnn 

• a 

a 

a a 

1 

2.5(H) 

Metal-bearing ores 







(except oil). 

Do. 

• • 

a 

• 

5 

« . 

Wolfram, gold, lead, 







silver, etc 

Do. 

• • 

a 

. , 

r, 

, , 

Wolfram and allied 







metals 

Do. 

a • 

. 

. a 

13 

. . 

All minerals (except 







oil) 

'l'hayol myo 
Toungoo 

• a 

a 

a 

12 

a a 

Petroleum. 

. 

a 

* • 

1 

• a 

Gold 

Upper Chindwin . 

• 

■ a 1 

1 

. . 

Petroleum 

Do. 

a 

• 


1 

* * 

Ml minerals. 



ToTvr, 

357 






Mining Leases. 


Akyab 

a a 

a 


1 

1,1(57 

Coal. 

Magwo 

• • 

• 

• * 

o 

(2,5(50 and 

Petroleum. 





1 (54 State 
wells Yen- 
angyaung) 



Myingyan 

• 

• 

• 

1 

1,920 

Do. 

Pakokku 

• a 


a a 

2 

(1,280 and 

Do. 




1 


Blocks 

Nos. 119 
and 121) 


Toungoo 

• • 

• 

a a 1 

1 

1 

320 

Galena. 


Total 


7 
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!Table 30.— Prospecting Licenses and Minim/ Leases granted in the 

Central Provinces during 1911. 



1'Jll. 


District. 

! 


No 

1 Aird in 

Mineral. 


| iiur* 



lialaghat 

l)o. 

Uctul 

Do 

Bhandara 

liilnspur 

Ohhindwaia 

iJuhhlllpOie 

Do. 

Do. 

Do. 

Do. 

Do. 

Do 

Do. 

Nagpui 

Do. 

Do. 

Uaiptir 

Do. 


Saugor 


Do. 


Senni 

Do. 

Do. 


"Prospecting Licenses. 



Manganese 
I2(i ltcdoehiu 
Coal. 

'.•I (jliaplute. 

Manganese 
II lied ot hie 
Manganese 
Bauxite 

. Steatite, soap-stone 

and tale. 

. Manganese. 

U>8 Coppei, tin, silver 
and at seme oie 
275 Manganese and non. 
lied in In i* 

151 J’vutes o£ topper 
15S ^ ellow or hu-. 

Manganese 
lt» Wolfi,unite. 

. Wolfnitn and copper. 

. (liaplnte. 

555 (ti iiplnte, anti 

mony, coppei, 
wolfianute, lead 
and galena 

<15 lion, coal, graphite, 
copper, silvei, gold 
and iniiier.il oil. 

57 lion, coppei. gold, 
silver, lead and 
sulphur. 

122 Manganese. 

1,(.()') lion. 

. Mica. 


Total 


181 
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Taule 30. —Prospecting Licenses and Mining Leases granted in the 
Central Proiinces during 1911 --concld. 




1911 

• 

1 Distinct. 

No 

Anai in 

Mineral. 



IK’H'S. 

i 


Mining Leases. 


lialughul ..... 

10 


Mangunoso. 

J)o. ■ • • • • 

I 

•• 

Mungano.se anti iron. 

Bhamlaia .... 

1 

• 

Manganese. 

l)o ..... 

1 


An boston. 

CIiIiiiuImuih ..... 

*) 


Manganese. 

Jubhulpon: ..... 

1 

• 

Bauxite. 

• 

Do. • • • • • 

1 


Copper, silver and 
gold. 

Nagpur .... 

20 

* 

Manganese. 

'J’i ITAN 

4) 

• • 


Table 31.-- Prospecting Licenses granted in Eastern Bengal and Msam 

during PHI. 




1911 

J)lbTJ!UT. 

No. 

Area in 
ncirs. 

Mineral. 

Cucliur ..... 

1 

1,000 

Oil. 

Chittagong .... 

2 

• • 

Mtntual oil. 

Khasi and Jaintia Hills . 

2 


Do. 

Do • ■ • • 

1 


Coal. 

Garo Hills ..... 

1 


Do. 

Total 

7 

“ - T 
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Table 32.— Prospecting Licenses and Mining Leases granted in Madras 

during 1911. 

i --- 

I l i)l I 

i 

Distiuit. 


Nn A "‘ ft 

l iU'IC'i 


Mineral. 


Atlanta pin 
Chittoor 
(Joint hatuio 
Do 

Cuddapah 

Godavari 

Kurnool 

Nclloro 

Salem 

Tinnovelly 


Do. 


‘Prospecting Licenses. 



2 

T 

s 

2 

1 


107 .‘U . Steal lie. 
.1S7 74 ! Corundum 
11 !'» ! Ditto 
211-112 Mien 

1S2 81 Galena. 

Giaphite. 
08.V15 Diamond. 

.. Mien, 

i • 1 Corundum. 

| A atrip of , Monasite. 
land ox- 1 
1 ending to 
I 20 miles of ; 

1 tlio saaidy 1 

| full hllOH) i 

iinoceupiod' 
above the 
low w.itei i 
i mark to 
tlio east, 
of the 
Nambiyar 
| livei. 

I 

Suite) No. Plumhavo. 
K >3 of 
Pan.ikudi 
village,mil 
ents 
in S. No 
:M». 7-2 of 
Vikinuitt- 

Miii'.ipiiiain 1 

and 40 
a< res m 
Siva h\ lam 
it solved 
I finest. 

I 1 


Carried over 


21 
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Tahlk 32. - -Prospecting Licenses and Minmy Leases (/ranted in Madras 

durim/ 1011 —conoid. 


Dls'llUl T 


Aif.i in 


Mmeial 


Prospecting Licenses - vuncld. 


Brought forward 


'1 mnovclly 


Astup ot (lainct, moiia/.ite 
land ex- : and otfliei thorium 

It tiding to i compounds. 

20 miles ol ( 

11m sandy I 
foieshou' 

IIIHHMl- ! 

pit d above | 
llm low 
w a. I e r 
iii.uk to 
I hi> west 
ol the 
mouth ot 
the Nam- [ 
luyai iivi i j 


Vi/agapatum 


50 hO j (liaplnte and copper. 


Ti ITU. 


Mining Leases. 


Kiimool 

Malabar 


Si\ I1M.IS 

m Emad 
taluk eo- 
M'liii'j; a 
length ot 
about 82 
miles 


Diamond. 


Nelloio 


Tinncvolly 


Conuidum. 


Tutu. 


i 

I 
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Table -‘3. —Prospectiny Licenses and Mniimj Leases [fronted in the 

Punjab durmtf 11)11. 


1 

1 

i 


1011. 


pjvjMt r 

i 

” ,s„ ”i 

i 

\n a in 
.mi' 


Prospecting Licenses. 


Jhi'lum ..... 

«> 

• » 


Coni. 

Tin \i. 




Mining Leases. 


•Mu linn ..... 

l 

lili 

CojI. 

Tut\i, 

l 



Mminy Leases (jrnnted in the United Provinces dunmj 1911. 



1011 


blsTKIlT 

N-> 

Air.i in 

,i. 11 -■ 

Mii.fiul. 

JIuhm • 

1 



Toi'ai. 

1 

• 
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The Systematic Position of the Kodurite Series, 

ESPECIALLY WITH REFERENCE TO THE QUANTITA¬ 
TIVE Classification. By L. Leigh Fermor, D.Sc., 
A.R.3.M., F.G.S., Superintendent, Geological Survey of 
India. _ 

CONTENTS. 

I. - Introduction ......... 

II. -Tiik KoimmTU Skriks ....... 

(«) The Quantitative ('Iassilic.ilion ol kndunlc and gurnet-rock 

( b ) Tmitnniil. ol Hie kodimtc senes in Hatch’s classilication . 

(c) Comparison of the two methods ..... 

III. —Tins Quartz-m vrytus-rock ok Salem. 

IV. —Conclusion. 

I. INTRODUCTION. 

OMR Ihiee yours ago I published an account of a new series 
of ioc l\H fioni the Vizagapataiu district of Madias. The type 
rock is composed of ortlioclase lelspar, a manganese-garnet (spandite), 
and apatite, and is designated kodurite, after the Kodur manganese- 
mine ; kodurite is shown to he the basic member of a series of 
differentiated igneous rocks ranging in acidity from quartz-orthoclase 
rock, through intei mediate quartz-kodurites and basic kodurites, to 
manganese-p\ro\enites containing rhodonite and other manganese- 
pyroxenes 1 . 'The senes derives its importance from the fact that 
it has, by secondary chemical alteration at the surface, given rise 
to a series of valuable manganese-ore deposits, the total output 
of which from 1892 to the end of 1911 is 1,108,754 tons. 

This account, although in certain ways detailed, was really 
but an incident in a general ac<<mnt of the manganese-ore deposits 
of India; and, consequently, at the time, I was unable to investi¬ 
gate the classificatory position of this series of rock'*. 

1 Mem. Ocol. Sure. 1ml., XXXVLI, “ Tho Manga nose* ore Deposits of India,” 
pp. 243-2711, (I909); name originally proposed in 1907, ifre. O. 8. XXXV, p 22. 
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Recently, however, I have been able to examine this point, 
especially with reference to the “ Quantitative Classification of 
Igneous Rocks”, as set forth by Messrs. Cross, Iddings, Pirason, 
and Washington, in their well-known work of the above title pub¬ 
lished in 1903. 1 

Prefacing this account of the Quantitative Classification, the 
book contains “ An Introductory Review of 
classification. 8y8,em °* the Development of Systematic Petrography 

in the, Nineteenth Century,’’ m which Mr. 
Whitman Cross gives an extremely valuable analysis of the various 
systems of rock classification - igneous, sedimentary, and meta- 
morphic—hitherto proposed. 


The Quantitative System. 


Prom this review one gathers that the chief faults of preceding 
schemes of classification lie, m the want of “ a logical and appropriate 
co-ordination and sequence of parts ” (p. 88) and the ‘‘ resort to 
the expedient of appendices to bring in rocks not otherwise pro¬ 
vided for ” (p. 91); and fmther that a satisfactory system of classi¬ 
fication must not only find a logical position for all known rockB, 
but must be so devised as to be elastic and capable of logical 

extension to include any new types of rock. 

This review is. of course, the precursor to the detailed exposi¬ 
tion of the new Quantitative Classification 

by the four joint authors in the second portion 
of the work quoted, and the reader enters eagerly upon its perusal 
buoyed up by the hope of a system logical, comprehensive, and 
elastic, in all its parts. He is compelled to lecogiuse with ad¬ 
miration the ingenuity of the scheme, unfolded stop by step, and 
providing -a series of mathematically related compartments for the 
due reception both of all known igneous rocks and of all those 
to be discovered in the future But his enthusiasm receives its 

first check when he learns the names (ry., quaidofolie, pvrolic, 

soimelie, with less uncouth terms, such as precalcic) applied to the 
compartments (class, order, rang, subrang, section of subrang, grad, 
section of grad, subgrad, section of subgrad, subsection of section, 
with further possibilities of expansion ad infinitum ); it begins to 
wane as he, realises the existence of 100 new adjectives, invented 
to characterise various chemical and mineral ratios ; his enthusiasm 
sinks still further as he encounters the long list of newly-invented 
adjectives and prefixes (c.y , altersalphyric, grano-, grani-) to describe 


1 AIho published in Jtnirml of Otology, X, pp WWJ-fiiMi, (l!H)2). 
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the text lives of rooks ; and it drops almost to zero with the discovery 
that a piece of monzonite may be teirned m the field a btotilic horn- 
blende-f/rano-dosalane, or a yrano-homblende-tjermanare, whilst, after 
study with the microscope and in the laboratory, it may be called 
a (/rano-harnhle>ule-nmnzona.se or a bmtitic hornblende-ijrano-monzonose, 
“ aecoidmg to what information wo wished to convey ” (p. 177). 

Nevertheless, one feature of the scheme stands brightly forth 

in the verbal gloom, namely, the idea of the 
The norm. , . , , ... .. 

norm, according to which any quantitative 

analysis of a rock nmv be conveited into terms of certain standard 

minerals, thus attaching to each rock a standard or ideal mineral 

composition, and facilitating the comparison of various rocks, one 

with another, on the supposition that thev had crystallised under 

certain ideal standard physical conditions. 1 For the mineral com 

position of a lock as it actually exists, the term mode is introduced. 

Whilst the norm and mode of a rock are frequently dissimilar, 

the mode of a rock may, and often does, coincide with its norm. 

Before such a revolutionary scheme of classification can be 
accepted by the working petrographer, it is his duty to examine 
it on its merits, test it with actual examples, and compare the faci¬ 
lity with which he is able to classify a given rock bv this new 
method, and by any of the. mine normal schemes. Being person¬ 
ally attracted by the idea of the norm and the mode, and also 

by a method taking quantitatne count of the mineral and chemical 
molecules, l was natuially disposed to give the new classification 
a fair trial, and for this purpose nothing seemed better than a 

new series of rocks of abnormal composition, such as the lcodurite 
series; for thereby one could test one of Whitman Cross’ chief 
desiderata for a satisfactory classification, namely, its elasticity and 
ability to dispense with appendices. 

Before proceeding to investigate the classifioatory position of 

_ the kodurite series bv these methods, let me 

Result of investigation. , , , . , r , 

state at once the results. I find the new 

classification to lack in a measure the desired elasticity, but can 

propose a slight modification of the nomenclature by means of 

which this defect may be paitly remedied; on the other hand, I 

find no difficulty in fitting this series of rocks into one of the more 

normal classifications, namely, that adopted by Hatch in his 


Result of investigation. 


1 Namely, such as would compel a milynm on solidification to ciystalh.se out with 
the mineral composition ot the noun 
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admirable “ Text-book of Petrology ”, 5th edition, 1909, and originally 
unfolded in a paper entitled “ The Classification of the Plutonic 
Ttocks ” in Science Progress, III, pp. 241-204, (1908). 


H.—THE KODURITE SERIES. 

A.—The Quantitative Classification of Koduritc and Garnet-rock. 

For' the purpose of this investigation I have taken the two 
calculated analyses of koduritc from Kotakarra and Boirani, res¬ 
pectively, as given 'on page 201 of At cm. G. S. /., XXXVII ; 
and to prevent any misconceptions, let me state at once that the 
Kotakarra rock represents the typical development of the koduritc 
series as met with in the Vizagapatam district, whilst the rock 
from Boirani in the (lanjam district, although designated Jkuduri/«*, 
differs considerably in one respect from the typical rock. Each 
variety consists essentially oi orthoclase, garnet, and apatite; but 
whereas the typical rock of Kotakarra contains a highly manga- 
nesian garnet (10 50% of MnO), which T have designated spandite 
(indieating its intermediate position between spessartite and and- 
T&dtte), the garnet (granditc) in the Boirani rock contains a rela¬ 
tively small amount of manganese (2'08% MnO) and lies between 
f/rossularite and amlrmhte in composition. It is convenient at pre¬ 
sent to extend the term koduritc to the Boirani rock, but subse¬ 
quent more detailed examination in the field and laboratory may 
indicate the desirability of using a separate name, for the rock. 

In both Vizagapatam and (lanjam, ultra-basic modifications of 
the series exist, comprised entirely of the garnet of the koduritc 
with a variable amount of apatite (sometimes scarce and sometimes 
abundant) 1 As apatite appears as apatite in both the norm and 
the mode of a rock, I am assuming two garnet-rocks of the com¬ 
position respectively of the Kotakarra and Boirani garnets given 
on page 258. Any desired percentage of apatite could be intro¬ 
duced into the rock without affecting the relative amounts of the 
other minerals composing the norms of the garnet-rocks. 

The calculations have been made in accordance with the prin¬ 
ciples laid down in the American work already 
Analyses. cited, and I will tabulate the results below. 


i IV? arc also the nltia-b»HC pyio.\< niti“j, but I ain not <-o»u<k‘iinx these at present. 
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The analyses taken for calculation are as follows:— 






1 

Kofnkarra 

koduritc. 

Boirnni 

kodurite. 

Kotakarra 

garnct-rock. 

j Boirani 
j garnet-rock. 

1 

Si(>2 

■ 

- 

- 

47 45 

511 3tt 

37 57 

38-18 

Tl<>2 . 

• 



()"20 

0 24 


. • 

Ala* *3 • 




1K 00 

1(5 31 

ISOS 

1 A 22 

i 

I'VaOj . 




i-oi 

4 17 

:ii7 

i 

11 41 

J'YO . 




4 10 

0 70 

' 7 45 

210 

MnO . 




0-08 

0 OS 

10 50 

2 08 

Mr<> . 




o i:» , 

. 0-22 

0 23 

0 05 

CftO . . . 




lo 57 

1 

12 54 

15 SO 

30-70 

k 2 o . 




0 07 j 

0 fr> 

• • 

• • 

N»a<) . 




1 

o :i:i 

• • 


1*2 Or, . 




1 12 

i n 



<\iF» . 

• 

• 


0 2(i 

0 20 

• • 

• • 

CuO . 

• 

• 


0 02 

1 


• • 


Totu. 

• 

1(H) 00 

1 

1(H) 00 i 

100 00 

100-00 



0 

• 

:i 23 

1 

1 

2-02 

4 02 

3-70 


A glance at these analyses shows that the rocks are of unusual 

composition in one particular, namely the per- 
The norms. . ' , t 1 , .. , , . ' 1 A 

sistent presence of a relatively high amount 

of MnO—varying from 0 98 to 10-50 per cent. As the amount of 
manganese protoxide in an igneous rock is usually insignificant, 
the method followed in the book cited is to unite small amounts 
of MnO with FeO, and also BaO and SrO with CaO, and Cr 2 O s 
with Fc a 0. { , “ unless these unusual components occur in sufficient 
amounts to make their calculation as special mineral molecules 
desirable ” (p. 188). fn the present instance it is obviously desir¬ 
able to treat the MnO as entering into special mineral molecules. 
Relatively small amounts of MnO, as in the Boirani kodurite, coujd 
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be taken into the diopside or hedenburgite molecule, but this is 
not possible with larger amounts, as there is no known mineral 
of the composition CaO.Mn0.2SiO a , corresponding to the complete 
replacement by MnO of the MgO in diopside or of the FeO in 
hedenbergite. Consequently it is necessary to introduce new two 
norm minerals, namely, the metasilicate rhodonite, MnSiO. ( , and 
the orthosilicate tephroite, Mn^SiO^. With this modification, the 
following norms have been calculated from the foregoing 
analyses:— 


Mineral. 

• 

Foi inula 

f 

Kotakana 
koduutc ; 

i 

Jloirani j 
kodurile j 

1 

Kotakarm 

gaitu-t- 

iiii'k 

Jkurani 
garnet - 
roek. 

Oitlioclase 

K/) Aid), USiOj . j 

3547 

55 (i() 

. 

• 

IjOIK ite 

KjO A1,0 3 4Si(>’, 

l 53 

1 lil 

■ 

■ 

Noplielite . 

Na i O.Al i 0 3 2SK), 


1-50 


• 

Anortlnle 

(•'■() M.() 3 2SiO, . 

28 44 

11*15 

51 74 

38 75 

. | 

(VO MgO 2NiO. 


i 1 HI 

1 


3 511 

Hedonliergite 

(VO FeO 2Si(l, 

11-02 

1 

1 

i 

1 

1 

' 7 25 

1 

• 

Wollastomto 

CaOSit), 

| 0 <13 

lfi*7l 

1 

1 

5*49 

Akcrinauite 

4(V0 3SiO. 

l 


; n 71 

1 

34*87 

Fayalito . 

2FeO SiO, 

I j 

j 

5 SO 

• • 

Teplmote . 

•’MnOSiO, 

1 12 93 

1 

1 39 

23 47 

3*80 

Magnetite 

IVOIV.O, 

i 2 70 

1 SI* i 

5 03 

0 tilt 

Hematite 

K«vO, 

1 

1 

2 80 


r> 01 

llmemtn 

r<oTio. 

0 55 

0 4(1 1 

i 


Apatite 

1 

3(3(‘aO l’.O-) j (VFj 

| 3 33 

2 r .2 I 

i 

i 

t 

. t 




99 <m 

09 98 

i 

100 00 

99 98 


We now have the material to classify these four rocks according 

to the quantitative method, making use of 

The process a«d ft* the various mineral and oxide ratios, as ex- 
sults of clas'iFcatlon. . , ... . , .. ■. 

plained on pages 128-144 of the work cited. 
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Accordin'? to this method, the position of the first rock may be 


analysed in detail as follows :— 

Sul. _ US-14 7 _ r. 

Fern. ~ :n r ,2 ^ i 

L _ 1 - r >:i l 
K — ^ 7 

|-Nn«0' _ 712 5 . 3 

CuO' 1023 ^ 3 r» 

K"()' 7 

Nn 2 0' 1 . 

r l o_ 21 -hs 7 r» 

M ~ ;t ;i i < i - > 3 

(M«. Fe. Mn)() | <W . r, 

M>" | N 112 O" ^ 

Mu', hV )0 _ 172.7 r. 

I'.io* ' S2<i ^ 3 

MaO _ 32 3 

(F«, Mn)() — lii!>3 ^ r» 

FcO _ m 3 

Mn() ~| 2711 ^ ... 

The position of 
quantitative ladder is indicated 


Class 11—Dosalnne—dosnlir. 

Outer 5 -(termimtnu—perfnlic. 

Rn 11 f! 3- - A mlase— al kal ictileio. 

Sii liiang I—IVrpolnHHU*. 

(trad 1— I’icpolic 

Sulnri.nl I 1’iemirlie. 

Seiliuii of suh^r.ul 1 -Prenutif 

Suli'.eetion 3 of Heet.ion 1—Piemnnfiano- 
fc irons * 

Seel ion 3 of subset lion 3 of section 1— 
l’miiiftii^anoiiH 


each of these rocks in each of the steps of the 
m the lollowim? tahh* • 



■IKTHroa JO Saoa-IJSHTO‘.VI rVHffTHTIOX JO 330U-X3XUT0 HI I IKVHIOJI JO 3Iiaj<I0H 'II I VHaVSVIOH JO JIIHjaOH I 
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The subrang depends on the ratio of K s 0' to yajO', but as these are both absent in rocks III and IV, it is nc* possible to assign these two rocks to subrange. 
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From the above table it will be seen that both kodurites fall 
into class II—the Salfemanes ; all four rocks fall into order five 
of their respective classes, the kodurites belonging to the order 
germanare and the garnet-rocks to the order gallare. Passing now 
to rangs, we see that whilst the two garnet-rocks fall into one 
rang- kedaltckase —, the kodurites fall into two separate rangs, andase 
and monzonase. Arriving at the subrangs, it is necessary to apply 
to the garnet-rocks, owing to the absence of alkalies, the name of 
the rang with the necessary terminal modification, namely kedabekose. 
According to the tables given m the Quantitative Classification, no 
names had then (1903) been proposed for'the two subrangs into 
which the two kodurites fall. These tables are repeated in Iddings* 
“ Rock Minerals,” Vol. I, (1909), and on page 127, I find that these 
two subrangs were then still unoccupied. On the assumption that 
they .have not yet been filled and that the authors of the classifi¬ 
cation have the natural desire to find representatives of all their 
rangs and subrangs as soon as possible, I offer them the terms 
kndurosc and hoiranose , from these follow the terms kodurate, hnira- 
nnte, kodurote, and hominotr, for the respective grads and subgrads. 
Returning now to the two garnet-rocks, since the absence of alkalies 
prevents one assigning them to subrangs, it is necessary to pro¬ 
pose terms to describe the grads to which they belong. The charac¬ 
teristic garnets of the Kotalcarra and Boirani kodurites have been 
termed by me spandite and gram life respectively, and therefore 
I suggest the following names for the respective grads, sections of 
grads, and subgrads : spandalc, spa whale, spandotc , and qmndate ,, 
grandiafe , grando/c. 

With a system so artificial as the one under discussion, which 
is the product of the imagination ot its authors rather than a 
natural giowtli from any previous system, it seems to me desir¬ 
able for the authors to act as a supreme court of appeal, and to 
accept or reject any new names that may be proposed. Therefore 
I offer all the above terms for acceptance or rejection by the 
joint authors of the system. And if l may offer a suggestion, 
it is this, that the authors, if they wish this system to stand the 
maximum chance of adoption, should, at regular intervals, say 
once a year, publish in the same periodical, such as the Journal 
of Geology , the tables of classes, orders, rangs, and subrangs, given 
in their Quantitative Classification, brought up to date and show¬ 
ing all the names for orders, rangs and subrangs that have been 
accepted. 
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I must now direct the reader's attention to the foregoing table. 
He will notice that, in conformity with the principles of this classi¬ 
fication, I have proposed names for two subrangs, four grads, 
two sections of grads, and four subgrads. Let us assume them 
as adopted. Then we have one subrang, labelled kodurose, occu¬ 
pied by a rock containing in its norm 12 93 per cent, of teph- 
roite, the manganese-olivine, whilst the features that have thrown 
the Kotakarra kodurite into this particular subrang arc in order :— 

(1) its ratio of salic to femic minerals, 

» 

(2) its ratio of felspathoids to felspars, 

(3) its ratio of alkalies to lime, 

(4) its ratio of potash to soda, 

ratios 2, 3 and 4 referring solely to the salic minerals. Jt is 
obvious, therefore, that other rocks mav be discovered in the 
future which, when the above-mentioned tests arc applied, will 
also fall into the kodurose subrang, although they may be prac¬ 
tically devoid of manganese, which is present to the amount of 
9-08 per cent, of MnO in the type rock. This seems to indicate 
at once a serious flaw' in the system. Further, the effect of the 
presence of manganese does not make itself felt until the ninth 
sub-division is reached, the criteria on the way down being in turn : 

(5) the ratio of pyroxenes i olivines to magnetite, etc. 

(G) the ratio of MgO |- FeO (with MnO) -|- CaO in the femic 
minerals to the alkalies of the femic minerals. 

(7) ratio of MgO f FeO (with MnO) t» the CaO in the femic 

minerals. 

(8) ratio of MgO to FeO (with MnO). 

(9) ratio of FeO to MnO, introduced by myself. 

There certainly seems to be something lacking in a system which 
takes no effective account, until the ninth sub-division of the system 
is reached, of a constituent that is fourth in order of importance 
in the chemical analysis and third in order of importance in the 
norm. 
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The same criticisms apply to boiranose, but to a much smaller 
decree on account of the much smaller amount of MnO present: 
but they apply in an even more striking manner to th6 Kotakarra 
garnet-rock (spandite-roek), in which MnO is third in order of import¬ 
ance in the chemical analysis, and tephroite, Mn 2 Si0 4 , is second in 
order of importance in the norm, of which it forms nearly 25 per 
cent. 


it is interesting also to enquire why the Kotakarra and Hoi rani 
kodurites have fallen into the two different rangs, 

Tlie Inability of the an dase and mon/.onase. . The answer points to 
system to deal with high . , , 

MnO another flaw in the methods of this system. 

The chief difference between the two kodurites 

lies in the composition of the respective garnets, and, as will be seen 

from a reference to the analyses on page 212, tin; essential difference 

between the two garnets is that tin* place of most of the MnO of 

the Kotakarra garnet is taken by CaO in the Boirani garnet. 1 The 

Kotakarra rock has 908 per cent, of MnO and the Boirani one 

only 098 per cent, of MnO. it is not this feature, however, that 

has thrown these two rocks into different rangs, but the fact that the 

Kotakarra rock contains only 0 97 per cent, of K 2 0 compared 

with 975 per cent, of K 2 0 + 053 per cent, of Na 2 0 — 1008 

per cent, of alkalies in the Boirani rock ; so that the ratio of 

alkalies to lime in the Kotakarra rock is < 5/3 > 3/5, making 

it alkaliealic or andase, whilst the ratio in the Boirani rock is 

< 7/1 > 5/3, making it domalkalie or monzonase. 


However, one cannot tamper with the fundamental features 
of a classification, and hence these two rocks must be assigned to 
different rangs on account of what I regard as a comparatively 
trivial difference ; whilst the more important difference, namely, in 
the amounts of MnO, is of no account, although it is such as to 
make one hesitate to extend to the Boirani rock the name kodurite, 
which belongs primarily to the manganese-bearing rocks of the 
Vizagapatam district. 


As the system is so com t meted that my kodurite (with 9’08 
per cent. MnO) and a rock of similar composition, but with the 
manganese replaced by iron, would fall into the same rang, it is 


1 Thrvo ih ulm> a dilTcieiuv in tin* r-rato of oxidation of a portion of the iron, but 
this does not ailoct nomenclature till one readies the grads. 
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MIT 

obvious that in a measure the quantitative system has failed, 
in one particular instance, to exhibit the elasticity that 
Mr. Whitman Cross regards as necessary to any satisfactory classi¬ 
fication. 

If an unusually large amount of MnO in a rock can affect the 
. classification so adversely, one wonders if there 

high CaO, BaO, & NIO. are an y °‘'“ er constituents, which, il present 

in unexpectedly large amount, might have the 
same effect. From a consideration of the principles on which the norm 
is formed and the ustf subsequently made of the norm minerals, one 
sees at once that SrO, BaO, and NiO, would, any of them, if pre¬ 
sent in an igneous rock in quantity, upset the system in a similar 
way to MnO. As in the case of MnO, the authors have provided 
that, in calculating the norm, SrO and BaO are to be regarded 
as CaO, and NiO as FeO, unless these unusual components occur 
in sufficient amounts to make their calculation as special mineral 
molecules desirable.” But, as in the case of MnO, there is apparently 
no provision in the scheme of classification for unusual norm 
minerals of this nature; and consequently, in carrying out the evo¬ 
lutions necessary for ascertaining the appropriate compartments 
of the scheme for a rock containing an unusual amount of stron¬ 
tium, for example, it would be necessary to regard the SrO, as CaO. 
It is easy to see that in this way one might obtain another member 
of the kodurose subrang, completely devoid of MnO, but containing 
a considerable percentage of SrO, whilst we should be unable to 
take any account of the SrO before reaching sections or subsections 
of subgrads. 

It seems to me that the quantitative system almost reduces 
itself to an absurdity when it is required to 
ovfr“S receive rocks containing large amount of such 

constituents as MnO or SrO. There is, how¬ 
ever, one possible method of escape from the nomenclature diffi¬ 
culty. If, for instance, one could find a rock in the kodurose 
subrang free from MnO, the subrang should be named after this 
manganese-free rock—let us suggest etzagapalamose after the district 
from which kodunte comes. Kodurite might then be termed 
mangan-vizagapcUamose, whilst a strontium member of the same 
subrang would be a sfronlio-vizagapatamose and a barium member 
would be baryto-vizagapatamose. Similarly the rangs might be termed 
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maw/an-andasc ,, strontio-andase, etc. It seems difficult to suggest any 
other escape, but th? necessity of following such a path seems to me 
to disturb the rounded symmetry of the system. It' would be 
equivalent to accepting appendices, which, according to Mr. Cross, 
should not be necessary in any satisfactory classification. 1 


H—Treatment of the. Kodurde Scries m Hutch's Classification. 


Having attempted to fit these Indian rocks'into the Quantitative 
Classification, and having failed, except by an expedient unsanc¬ 
tioned by the propounders of the scheme and opposed to its spirit, 
it will now be interesting to see whether any such difficulties arise 
in the,ordinary methods of classification. 


It must be conceded that the ordinary method of classifying 
igneous rocks into three groups —plutonic, hypabyssal, and volcanic 
—based on their mode of eruption and correlated texture; sub¬ 
dividing each of these groups into four sections -acid, intermediate, 
basic, and ultrabasic - based on the silica percentage ; and arranging 
the rocks under each heading thus obtained in accordance with 
their uiineralogical peculiarities, is frequently unsatisfactory, and 
becomes more unsatisfactory year by year with the discovery of 
numerous fresh types. 

In 1908 Dr. K. If. Hatch, in the paper already cited, put 
forward a classification of the plutonic rocks that includes many 
of the features of the older systems, and at the same time, in¬ 
fluenced bv the Quantitative Classification of our American friends, 
gives greater weight to quantitative chemical considerations than was 
formerly the case As in the earlier classifications, the plutonic rocks 
are divided into three horizontal series—acid, intermediate, and basic 
—according to their silica percentage : but instead of grouping all 


1 Omo further method of escape suggests itHelf, viz , to break up orders m 
classes ll and HI into mi holders bawd on the, ratios of Mn() to FcO. Once this 
waB done, however, it would not. l>e possible to deal with ro-ik" rieh in Htrontium 
or barium by burning mi borders acroidmg to the ratios of SrO to Cat), or of 
BaO to Cat) Further, this would be introducing distinctions into suborders on a 
ohennesl basis, whereas that aheady adopted for suborders to elassos IV and V 
is on a mineral basis (l.i., p 134). In addition it would bo making uso of char- 
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the acid rocks into one heterogeneous compartment, and similarly 
the intermediate and basic rocks. Hatch arranges the rocks in five 
vertical series according to the felspars and felspathoids, as can be 
seen from the following table, the basis of the vertical scries being 
the relative proportions of calc-alkali felspars (oligoclase to anorthite) 
to the alkali felspars (orthoclase, albite and inicroclinc), and the 
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presence or absence of felspathoids, as is indicated at the base 
of the table, the limits of the monzonite series being fixed in 
accordance with proportions originally suggested by Lindgren. 
Each of these compartments holds a family or sub-family, the 
internal arrangements of which may be conducted on a mineralogical 
basis. This series enables one quickly to refer any given plutouic 
rock to its sub-family, once the silica percentage is determined 
and the relative amounts of alkali and calc-alkali felspars are known, 
which may be ascertained either chemically or optically. Moreover, 
when a rock reaches a given compartment, it finds there companions 

acteristica of tho forme minerals m thorn two classes at a point where only tho 
flaiic minerals should bo umsidered The samo reason prevents ono from treating 
tho MnO at any earlier stage than the grads, as it is not til! the grads aro 
reached in classes I to Ill that the ferine minerals aie oonsrdoied at all, except 
in tho primal division into classes The consequence is that the MnO cannot bo 
considered at an earlier point than is douo by me in tho tabic on page 215. 
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that seem hotter sorted than those one finds in even such a small 
sub-division us a .subrang. 1 

i 

Following Hatch’s method, the position of the Kotakarra kodurite 
is seen instantly. It is basic, because it con- 
8erlc8 ,li0n ° f k ° durUc tains less than 52 per cent, of Si0 2 . It belongs 

to the potash series. Therefore it falls into the 
shonkinite family. It contains an abnormal amount of manganese, 
and therefore may be designated a mam/an-shonkinite. It shows, 
however, an abnormal mode in containing garnet as its fernie 
mineral instead of pyroxenes and olivines. Therefore it is better 
not to use the term shonkinite, but to use the special name 
chosen for it, viz., kodurdc. 

The complete list of members of the kodurite series as given 
on page 2o0 of Mem., (lent. Sur. Ind, XXXVII, is repeated in 
the right-hand column of the following table, whilst in the middle 
column are placed the names of the three main sub-divisions of 
the potash series in Hatch’s classification. 
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Graphitic mangatioso-pyroxe - 

nites. 

1 E\ ans, 
280, IIH10). 

m discussing the Quantitative Classification ( Sfifnce F mgr ex*, I, pp. 259- 
poitils out that one subraim, an dose, contains roci.s as different as 


tonal it e and calibre, whilst toseauoso includes granites, syenites, and diorites, not 
to speak of hcmi-ciystallmo and glassy h proscutati vrs; and a subrang is such a 
relatively small sub-division that there me 402 of them, with possibilities of 
many others, indicated m the tables facing j* 100 of the work cited. 
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The case of the ultra-basic rocks calls for some comment. 
Hatch docs not include the ultra-basic rocks—picrite, perknite, and 
peridotite* families—with the plutonic rocks with which they are 
often associated, because they are hypabvssal in their mode of 
occurrence, occurring either as dykes or as marginal modifications 
of plutonic masses, magmatic differentiation having played an im¬ 
portant part in their origin. 


In the present instance, all the members of the series have been 
formed by magmatic differentiation from an original magma with 
a composition intermediate between the most acid and most basic 
members of the series ; and it may be guessed, judging from an 
estimate of the relative abundant c of the members of this series, 
that the composition of this original magma was probably, that of 
quartz-kodurite. The various members of these series are so related 
that all must be regarded as of the same origin, and consequently 
the ultra-basic rocks must be included in the .same series as the 
more acid members In fact, it seems to me desirable, when one 
is considering a scries of related plutonic igneous rocks, to add the 
customary ultra-basic division lo Hatch’s scheme, which can easily 
he done by fixing a Si() 2 percentage as the boundary between the 
basic and ultra-basic divisions. But it must be noted that such 
ultra-basic rocks would often be completely devoid of any felspars, 
as in the present case, and that the, ultra-basic rock would bo assigned 
to its respective series, not on the merits of its own mineral com¬ 
position, but on that of its less basic magmatic associates. Thus, 
in the present case, spandito-rock falls into what may bo regarded 
as the mangan-subdivision of the potash series on account of the 
potassic nature of the felspar in kodurite. 


Above, I have correlated the members of the kodurite series 
with those of the potash series, and it is easy 

Ue < Md P 8honklnlte. k0dnr to n °t Jce geiier.il chemical similarity of the 

corresponding sub-divisions, one of the chief 
chemical distinctions between the two seiies lying in the high 
percentage of manganese oxide in many of the members of the 
kodurite series. To emphasise still more clearly the chemical 
similarities and differences, I place side by side in the following table 
analyses of shonkinite and of kodurite. 
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From* the above it. is seen that the typical kodurite contains 
practically no magnesia, the place of which is taken by about the 
same quantity of manganese protoxide. It contains nearly (> per 
cent, less oxides of iron, but 8 per cent, more alumina, whilst it 
contains neatly 7 per cent, of potash against 5| per cent, of total 
alkalies in shonkinite. 

The differences and similarities may be further followed by 
comparing the norms of the respective rocks, as in the following 
table :— 
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1 W. 11. Weed and L V I’unson : Bull. Cvol. Soc., Amir., VI, p. 414, (1895). 
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Before leaving this table, it should be noted that the shonki- 
nite analysis represents the rock as actually found in Shonkin Sag, 
and it appears as if there is a somewhat important difference 
between shonkinite and the typical kodurite, lying in the 8 per 
cent, of ncphclite in the former rock. Weed and Pirsson, how* 
ever, in their original description of the rock, propound the term 
shonkinite for “a granular plutonic rock consisting of essential 
augite and orthoclase,” and regard the shonkinite of Shonkin Sag 
as an olivine-shonkinite with accessory nephelinc. 

Reverting to the table on page 222, it is noticed that the 
‘most acid member of the series—quartz-ortho- 

rlteKriShTpabys^t clase-rock—differs from a true potash-granite in 

the absence of any micas, hornblendes, or 

pyroxenes, or the equivalent garnets; in fact, this rock is one which 

Hatch, following Brbggcr, would treat as belonging to the luucocratio 

group of the hypabyssal rocks (see pp. 211, 227, and 228, of his 

Text-book of Petrology, 5th edition), and the treatment of the 

kodurite series consonant with Hatch’s Text-book would be to 
* 

place the whole series amongst the differentiated hypabyssal 
rocks and regard it as having broken into two complementary 
segments, leucocrntic and melanocrntic. But if one comes to details, 
this sub-division is not so easy to carry out, because there is a 
gradation from the most acid member of the series to the most 
basic, although one could easily class the acid and intermediate 
divisions as leueocrates, and the remaining divisions as mclano- 
crates. In fact, the rocks have solidified before the differentiation 
was complete, and there has not been anv separate eruption of 
the different units. From the field evidence it is difficult to decide 
whether these rocks should be regarded us trulv plutonic or as 
hypabyssal ; but, in spite ol the relatively small size of the occur¬ 
rences of this series, I am inclined to consider them as plutonic 
rather than hypabyssal. 

Tlie point to which I would draw the attention of the American 
petrographers is the elasticity of Hatch’s dassifi- 

dass'nicalion . 01 HatcI|,S cation. In the present case, we have a series 

of rocks the members of which are genetically 
related. We arc not certain whether the series is to be regarded 
as plutonic or as hypabyssal. If the former be the truth, we 
can add a mangan-subseries to the potash series of the plutonic 
rocks. If the latter be the truth, we can split the series into 
two families, one of which falls into the leucocratic group 
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of the differentiated hypabyssal rocks and the other into the 
melanocratie group. At the same time, the relationship of the 
rocks of the scries, one to another, is preserved. Were one to 
ascertain the position in the Quantitative Classification of each 
member of the kodurite scries, they would be found to be 
, scattered over many parts of the classification, dissociated from 
each other and associated in many cases with totally unrelated 
rocks. 

C.—Comparison of the two methods. • 

Summing up our deductions as to the relative ability of these 
two classifications to deal with the kodurite series, we may say 
that the Quantitative Classification has proved itself inelastic and 
incapable of dealing with the kodurites without introducing niodi- 
fications, unsanctioned by its authors, whilst it scatters about the 
various members of this series, as it would of most other series ; 
further, it can only deal with such a series by the creation of a 
small host of names of barbarous sound to which one travels 
through a forest of equally terrifying adjectives. On the other 
hand, Hatch’s classification is so clastic that it can satisfactorily 
assimilate the whole series, whether it be regarded as of plutonic 
or hypabvssal origin ; it marshals the rocks of the series in their 
proper relationships one to the other; and, lastly, the names 
already proposed aie sufficient. 

Ifl - THE QUARTZ-BARYTES-ROCK OF SALEM. 1 

In 1897, Sir. T. H. Holland 2 described a quartz-barytes rock 
forming a large proportion of two low hills between Mittur and 
Alangayam in the Salem district, as well as a complex of veins 
travel sing the neighbouring crystalline rocks (pyroxemc gneiss and 
augite-diorite), up to a distance of 5 miles in one direction and 2 
in another fioni the main plexus. He arrives at the conclusion 
that the quartz and barytes are the normal original constituents 
of this plexus and that they separated from an injected mobile magma 
like many commoner pegmatites »>f a different composition, although 
‘‘ no evidence is forthcoming concerning the temperature of the magma 
prior to consolidation.” The remark quoted applies to many more normal 

1 Although not oompiivd in tho title .f this paper tin 1 eonshleiation of thii rock 
mn.y foe nppioprmtolv intluilnl 

J litc. XXX, pp. 23ti-242, (1897). 
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pegmatites, and it seems fair to test the Quantitative Classification 
by investigating its ability to classify this abnormal rock. 1 

As tlm result of specific gravity determinations on GO specimens 
of the rock, Holland arrives at the following average percentage 
composition for the rock:— 

Quartz no 2 

Barytes. .10 S 

The barytes itself is found to possess the following composition :— 

BftfiOi .fli-lft 

CftSOi . . . -HU 

Fe,O a & A1 2 0, ..... . 0 03 

SiO, . o <»3 

Moisture and loss mi ignition .... 0-30 

I HO 02 

'I 

For the purposes of calculation we may neglect the oxides of iron 
and alumina and the last item, and take as the average composi¬ 
tion of the rock :— 
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As there is no other way of rearranging the constituents of the 
rock, both the norm and the mode may be stated as :— 

Quin tz 
Haiytes 
Anhydrite 

1(10 0 


00 I 
20 3 

I 3 


1 F. W. Clarke, ‘ Data of (Jem hnnii-tiv,’ Hull No 330, V S. fhul Surv , 
p. J500, (1008), discussing this case, s-i^s (hat (In mode of oiigin accepted liy 
Holland is chemically improbable, bei.nise m a molten ‘Cite quint/ (m flee silica) 
would ntftd u|Min barium sulphate to form a Minute with liliciation of siil|ihniio 
acid or sulphur dioxide '1'lieie is no uatuial jumenil RaSiO,, <iud nil hough BaNiOy 
has been prepared artiiici illy, I can lind no n <out of its spe t ifu giu\ dy Hut the icu< - 
tion, C'aSOi + Ri() g CaSiOj + SO,, in\ol\cs a 31$ dec lease in lolume of (ho solid eon- 
stituonts. The analogous reaction for barium would doubt less also show a lingo 
decrease, and therefore wo should expect (lie leaction postulated by Clmke to 
take plaeo whilst, the molten rock was undci eonsidciablc piessuie If, howevei, 
the S0 3 was for any reason unable to eseajie, I sect no leason why, on reaching 
the lower temperatnros and pressures that may have prevailed dining the intiu- 
sion of these veins, thn sulphuric acrid, foimed hy union of S(> 3 with wutei, should 
not have lienonio a moro powerful acid than the silicic acid and have ieveisod the 
reaction, with the icsultant production of u quartz-bar)les lock. 
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Neither barytes nor anhydrite have been included in the list of 
standard minerals on pages 115 and 110 of the Quantitative Classi¬ 
fication, lmt there is little doubt that they should be classed with 
the fernie minerals in the A sub-group, containing apatite, fluorite, 
caleite, pyrite , etc. 

We may now attempt to classify the rock as follows :— 


Sul 7 ^ 

b'din | 

r, 

a- 

(Mush 11 — Oohiilurir 

QFL. 7 . 

V'A ^ 1 


Sub-Class I. 

Q > 7 

F ^ l 


• 

Ordu 1 --pcrqmwK—no H>pirsont‘itivt*. 


The SO, { might next be dealt with by the formation of sub¬ 
orders on the basis of ratios of quartz to sulphates, with a five¬ 
fold subdivision, ^ . .*. Sub-order 2—dosi- 

licic. 

It should be noticed, however, that a large number of quartz- 
veins and very sdiceous pegmatites, which must in many cases be 
regarded as igneous rocks, must fall into this same order, and it 
might be desirable in treating such rocks systematically, to use 
some other criterion than the abundance of sulphates for forming 
sub-orders. In any case, the rock high in sulphates is found to be 
dosilicic, so that the sulphate is not expressed in this way. 

In order to attempt to proceed further with the classification 
Of this rock, the BaO must be regarded as CaO". It then appears 
that the rock cannot be further classified at all, because the ratios 
used in the formation of rangs, subrangs, grads and subgrads are 
completely inapplicable. The quartz-barytes-rock has, therefore, 
to remain classified in the dosilicic sub-order (2) of the perquaric 
order (1) of Class 1, grouped with any other very quartzose rocks 
in which the ratio of quartz to minerals containing other acid 
radicals than Si() 2 is<7 1 > 5/8. The method seems to have failed 
completely, as we have not succeeded in giving any classificatory 
weight to either the BaO or the SO.,. 

IV.—CONCLUSION. 

In view of the vast time, thought, care, and ingenuity, applied 
by the four eminent American petrographers to the construction of 
their Quantitativ e Classification (see p. 99 of their work), it is on’y 
with great hesitation, and after actual trial, that one may venture 
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not to adopt it in place of the admittedly unsatisfactory methods 
of classification of igneous rocks, as expressed in ltosenbusch's and 
ZirVel's great works in German, and in the text-books of Barker 
and Hatch (earlier editions) in English, Further, I, personally, am 
not the one to object to the large number of new mnemonic nouns 
and adjectives invented, however uncouth and barbarous they may 
sound until one’s ear and eye becomes inured, if it can be shown 
that any real service is done to petrographieal science by their 
introduction. Apart from the defects in the system revealed bv 
my treatment of the kodurite series, and those pointed out by 
Evans in the article cited, the system, even if logically perfect, 
would be quite unsuited ior use by the working petrographer in the 
Held, owing to its foundation upon the basis of complete quantitative 
chemical analysis. This unsuitability of the system is recognised 
by the authors, and they consequently propose a separate system 
of nomenclature for field use (/. e, pp. IHO-I 80 ), in which the pri¬ 
mary sub-division is into phanerifes and a/than if ex, terms which 
explain themselves The plmneutes are then subdivided into five 
groups—granite, syenite, diorite, gabbro, and peridotite-pyioxenite- 
hornblendite—the more exact modern meanings of these terms being 
abandoned and a return made to their c:\rliei meanings according 
to Werner, von Leonhard, and d'Auhuisson. This return, seems, 
however, most undesirable,' as likely to lead to great confusion. 

There is. however, no doubt that quantitative considerations 
must be introduced into petrographieal classification it this branch 
of science is to pi ogress It seems to me that UaMi has very 
skilfully grafted certain of the American ideas upon the ordinary 
classification of plutonic rocks, and has built up the skeleton on 
which a really serviceable classification may be moulded A simi¬ 
lar classification is applicable to the volcanic rocks. 2 whilst, for 
the hypabyss 11 rocks, the method of first subdividing them into 
undifferentiated and differentiated locks, and then treating the un¬ 
differentiated hvpabyssal locks on lines analogous to those adopted 
for the plutonic rocks, whilst applying to the differentiated rocks 
Jiroggcr’s conception of complementary types, seems peculiarly well 
suited to our present knowledge. 

One is, therefore, compelled, though reluctantly, to deny the 
suitability of the American system for all ordinary purposes; but 

1 Karp! foi 1 oiniiHK ml ]>urp<)hi-s \wlli lefoirnn In ImiNlmt' st<»iu i. 

- 11,Text -bonk. ;> 
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one must- recognise the great influence it is destined to have on 
the petrography of the future by compelling petrographers to in- 
tioduce quantitative notions into their classifications^ Hatch’s 
attempt is the first evidence of his influence. 

For purposes of detailed investigation of related rocks, it is 
possible, however, that the American classification may be of the 
gnsilest. value. Thus, although one prefers to subdivide the granite 
family into the four sub-families—soda-granite, potash-granite, ada¬ 
mellite, and granodionte—instituted by Hatch, yet, if one wished 
to study and compare all the known granites from all over the 
world, it would probably be very helpful to classify them into all 
the different rangs, subrangs, grads and subgrads, for instance, into 
which they would fall. 

in the discussion on Whitman Cross’ paper, ‘The Natural Clas¬ 
sification of Igneous Rocks’, Q J. (1. S., LXVI, pp. 470 - 000 . (1910), 
the English petrographers present made unfavourable comments oil 
the spiantitative system. Whilst, agreeing with them in most res¬ 
pects, I ventured to express the opinion that the idea of the norm 
might be of great value in enabling one to compare one rock with 
another mespeetive of the accidents of consolidation. Recently 
1 have been making me of the norm, and must state at once that 
I find it of the utmost value By its aid one is translated from 
the province of p trographv lving at one end of the petrological 
domain to that of petrogenesis lying at the other. 

By the application of this idea of the norm to various series 
of rocks, both Indian and foreign, l have arrived at several pet.ro- 
genetie conclusions, some of which appear to me to be of general 
interest, but, as the investigation is not yet complete, 1 must 
postpone their development and discussion to the next part of 
these Jleeords 
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Pott 3 .—Gold industry in'Wyoaad. , Upper Gondwrnna series in Vrichinopoly and Nellore- 
Kistna districts, Seii&rmoutite from Sarawak. , 

Part Geological distribution of fossil organisms in India, Submerged forest on 
Bombay Island. 

Vor., XII, 1879. 

Part /.—Annual report for 1878. Geology of Kashmir {third notice!. Siwajik mammalia 
SiwalUr birds. Tear through Hang rang and Spiti. Mud eruption in Bnnm Island 
(Arakan) Brannite, with Rhodonite, from Nagpur, Central Provinces. Palseoutologi- 
eal notes fgom Satpura coal basin. Coal importations into India. 

Part t.~~ Mohp&ni coal-field. Pyrolusite with PrulnmHs.no at Gosalpur, Jabalpur district. 
Geological reconnaissance from Indus at Kuslmlgarh to Kurram at Thai on Afghan 
frontier. Geology of Upper Punjab. 

Part .?.“Geological features of northern Madina, Pudukota State, and southern parts of 
Tanjore and Trichinopoly districts included within limits of sheet BO of Indian Atlas.* 
Cretaceous fossils from Trichinopoly district, colic, ted in IB77 78 .Sphem>phyllu*n and 
other Equisetiiecaa with reference to Indian, form Trisygia Rpec.osa, UoyJ* (vSpheno 
phyllnrn Trivygia, Ung,). Mvsoriu and Ataeamite from Nellore district. Corundum 
from Khasi Hills. Joga neighbourhood and old mines on Nerbudda. 

Part i — * Attoek Slates * and their probable geological position. Marginal bono of nnde- 
iu ribod toihiwe. from l'» per Sivabk**, neat Vdu in INitnar Punjab t .lailogv of 
North A root district, l^oud section from Manes to Ahbottab&d. 

Vor, XIII, 1880. 

Part / —Annual le.port for 1879 Qeotogy of Upper Godavari basin in mdehboiHu.od of 
Rironcha Geology of UuUik and neighbouring districts Teeth of fm«)i fiilics from 
liainri Island and Punjab Fossil genera Noggerathia. Stbg,, Noggt-ialhutfiMi. Fmm., 
and IlhipLO/amitca, Schmolh , in palaeozoic and seconduy rocks of Europe, Asm, and 
Australia. Fossil plants from Kalfcywar, Khokh Hiuliii, and Sirgujah. •Wbaub foci 
of eruption in Konkan. 

port j G 'olitj.icnl noti“,—Pal.contvli-j.il',l notes on h.-vei ^ri.is of Himalayas Aitcnuu. 
well? at Pondicherry, end nr«nlnlit y of hiding stances of water-supply at Madfis. 

Pi’tt ,j ~ Kum.inn lakes. Celt of pain, old hm type oa Punjab Palunitalogi.nl notes from 
Karlusbaii and South Howa coal fields Cm relation of Gondvuta flota with oP'er 
floni Arttsi.in wells a* Poi.d'chi "”y. S>h in Rajputnue. Gas and mud eruptions 
on Arakan .oust on 12 th March 1879 and in .1 ..n- 1843 

p 111 ! f — Pjeistuecne deposit? of Neitheru P.i-jab, md evidence th«-y afford of cxtieuv 
climate during poition of that period U®efnl minerals of Aiv.di region O.n *Hat.ioi* 
of Goi.dwana *!oin with that of Auirmban ma! hcauug system itch or alk.iJi soils, 
and s-alina •■mil waters Itch roils of Upper India, Naiui Tal landslip. 18 1 a Septum 
her 1889 

Vot XIV, 1881. 

Port 1 {out frh.t) -Annual re; ort for 1 f-> ; 0 Geology of part of IhirdiHno, Biltistan, 
and neighbcn.viug disi-riots. Siwalilr < m nicer> RiVal k cuejp of Sub Ifni.al.iym 
region. South Row-all Gondwuna basin. F\*riii;,frous beds a«s,vMl<d wth bjsciiir 
roiks of northeastern Ulster, in lHanon G Indoin l.itejite P..jinl„il ;>! . f.i 
Travelled hta. ks of the Punjab Appendix to * Pnla*ontoli»gi» al mtci on Ic.wir 1 mi 
of Himalayas. ’ Mammalian fossils f»om Pei ini f«laml 

Part 2 --Nahan Siwalik nnronfoimity in North Western Him Java. Gondii in,i verte¬ 
brates Ossiferous beds of Hundes in Titiot. Mining records and iciiang record iffl.w 
of Great Britain j and Coal and Metalliferous Mines Acts of 1872 (England). Cobeltitc 
and danaite from Khetri mines, Kajputannj with remarks on Jnipmitc (Bv*pnonte) 
Zinc ore (Emithsonite and Blende) with barytes in Karnul distn. t. Madias. Mud 
eruption in island of Chcdnba. 

part t—Artesian borings in India Oligoi ln.-» granite at Wangtu on Futlei. North West 
Himnlayart Fishplate from Biwalik.* Palioiiloii,gje,\[ in)i L “. Siam Hoz.nibagl. and 
fjohardmign districts Fnw.il carnivor-i from Riwalik hills 

Part, ^.—Unification of geological nomenclature! and cartography Geology of Arvali region, 
central and eastern. Native antimony obtained .it Pulo Obin. near Singapoic 1'ur- 
gite from Juggiapett, Kistnah distiict, and zinc carbonate from Karnul, Madras, 
flection from Ualhotisie to Parnri, vi/1 Sach Pass. South Itewah Gomlwana basin 
Submerged forest on Bombay Island. 

Vor.. XV. 1882 

Part 1 ( out, t>f print)—Annual report for 1881. Geology of North-West, Kashmir and 
Khngan, Goridwana labvrinthodonts. Riwalik and Jsmni manunals. Geology of 
Dalhousie, North-West Himalaya Palm leaves from (teitiary) Mnrrcc and Ka*auli 
beds in India. Iridosmfne from Noa-llihini river Tfpoer A roam and Platinum from 
Ohatia Nagpur. On (1) copper mine near Yonuri hill, Darjiling district; (2) snouicsl 
pyrites in same neighbourhood; fS) koalin at Darjiling Analyses of cmd and fire-clay 
from Makum coal-field, Upper Assam. Expei iments on co.il of Piod Had on Khsn. 
Bait-range, with reference to production of gas, nude April 39th. 1881. Proceedings 
of International Congress of Bologna. 

Part 3 Iout of print),—Geology of Travoneore State WarkiUi beds and reported asso¬ 
ciated deposits at Quilon, in Havancore. Stwalik and ^Narbada fossils Coal bearing 
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rocks of Upper Her and Mand river* in Western Chutia Nagpur. Peneh river coal- 
field in Ch fund war a district, Central Provinces. Boring# for coal at Engsein, British 
Burma Sapphires in North-Wostera Himalaya. Eruption of mud volcanoes in 
Cheduba. 

Part 3 (out of print).—Coal of Mach (Much) in Bolan Pass, and of Sharigb on Harnai 
route between Sibi and Quetta Crystals of atilhite from Western Ghats, Bombay. 
Traps of Darang and Mandi in North-Western Himalayas. Connexion between 
Has.ua arid Kashmir siries. Umaria coal fiold (South Bewah Gondwana basin), 
linranggiri coal field, Caro Hills, Assam. Coal in Myanoung division, Hangaria 
district . 

Part Jf (out of print).—Gold-fields of Mysore Borings for coal at Bedrladanol, Godavari 
district, in 1(174. Supposed occurrence of coal on JCistna. 

Vou XVI, 1883, 

, r, art t. - Annual report for 1888- Ttirhthofania. Kays (Anemia Lawrenciana, Koninck). 
Geology of South Travancore Geology of Chnmba. Basalts of Bombay. 

Part 2 (out of print) - Synopsis of fossil vertebrata of India. Hijoii Lubyrinthndont. 
Skull of Hippothevium antilopmnm Iron ores, and subsidiary materials for maim 
f.irturo of iron, in north eastern pnrt of Jabalpur district. LnterJto nud other manga* 
nese-oro occurring at Goanlpore, Jabalpur district. Umaria coal-field. 

Part 3 —Mfcrobcomc struciuie <>f Rome Dalhousie rocks, Lavas of Aden. Probable occur¬ 
rence of Siwalik ftrsta in China and Japan. Mastodon anguatidens in India. Travoree 
between Almora and Mussooree. Cretaceous coal measures at Borsora, in Khaaia Hills, 
near I,uour. in Sylhet 

Part —P,iln ontologii al miles fiorn DaHongani and Hu tar coal-fields in f'bota Nagpur 
Alteied basalts of Ualhonsie region in North Western Himalayas Misctosropic -trn- 
tore of some Suh-nunalayan roi ks; of tertiary age. Geology of .Tuunsar and Lower 
Himal iv.ih. Tin verso through Eastern Khnnia, .Taintia. and North Cochir Hills 
Native le!id from Mnulmain and r bruin i to from the Andaman Islands Fiery eruption 
from one of mud volcanoes of Chcdnba Island, Arakan. Irrigation from wells in 
North-Western Provinces and Oudb. 

Vos. X VTT, JR84 

Part 1 —Annual icpor! t u 1803 Smooth wrier .inrhor„ges m mud-banks of Narrak-d and 
Alleppy on Travancore coast. Bdln Burcam and other caves in Kurnool district.. 
Geology of Channri and Sihirota parganas of Chamba. Lyttonia. W.mgen, in Killing 
series of Km hour. 

Part 2 —Earthquake of 31sb TV ember 1881. Microscopic structure of some Himalayan 
granites and pneissose gr mites Choi coal exploration, fte discovery of fi>=ail< m 
Biwalik bedi Mineral resources of the Andaman Islands in neighbourhood of Port 
Blair. Tnti ifr.ippeun beds m Ueernn and Laramie group in Westf rn Nmth Aimn.'ea 

Part 3 (out of p iff) Microscopic structure of some Ai" all rocks Reitior .dong Indus 
fiom Pcrh.v.ci Volhy to Kilt range Kitc.s (or boring in Jlni?eih Flu V' 1 cc-il field 
(first notico) Lignite rear Baipore, Central Previn os. Turquoise mines of Ni h.lpur, 
Khornssan. Vir-ry eruption fiom Minbyin and Volcano of Cheduba Liard Arakan. 
Langrin coal field Bonlh-Weatcrn Khasia Hills Umaria coal field. 

Part l —Geology of i rrt of Gnngnsnlan pargana of British Gnrhwal. Slates and srh’Rts 
imbedded in giVssosc granite of North West Himalayas Geology of Takht. i Bulei- 
man Bmootl, ** ilcr anchorages of Travancoro coast. Auriferous sands of the Kuban* 
siri river, Ponduheiry lignite, and phosphatie rocks at Mnsuri. Billa Snrgam caves. 

W, XVIir, 1885. 

Pori! /—Annual Tcpoit for ].'s84. Country between Singareni coal-field and Kisfna river 
(ieoloL'ical skol<h of country between Singareni coal-field and Hyderabad Coal and 
limestone in Doigrnng liver nenr Oolnghafc, Assam. Homotnxis, as illustrated from 
Indian term'd ions Afghan field note’.. 

Part ~i Fossil if emus sr'u'. in Lower Himalaya, Gnrhwal. Age of Mandhali series in 
Lower llitnnlayn Si width camel (Camellia Antiquus, nobis ex Falc. and Cant MR.). 
Geology of Charoba. Piob-ibibty of oht'ining water by means of artesian wells In 
plains cf Upper India Artesian source; v plains of Upper India. Geology of Aka 
Hills. Alleged tendency of Arakan rnud volcanoes to burst into eruption most 
frequently during rams. Analyses of phosphatie. nodules and rock from Mussooree. 

Part 3 —Geology of Andaman Islands. Third species of Merycopotrm’is Percolation as 
affected by cmrent. Pirthalla and Chard pur meteorites. Oil-wells and coal in 
Thayetmyo district. British Burma. Antjmoay deposits in Matilmain district. .Kash¬ 
mir earthquake of 30th Mav 1885 Bengal earthquake of 14th July 188S 

Part i ~ Geological work in Ohhattisgarh divi-von of Central Provinces. Bengal earth¬ 
quake of 14th July 7885. Kashmir enrthqmke of 30th May 1885. F.xcavations in 
Billa Burg-im envee. Ncpanlite Sahctmnhet meteorite. 

Voi,. XIX, 1886. 

Part 1 ,—Annual report for 1885. International Geological Congress of Berlin. Palaeozoic 
Fossils in Olive gioup of Bait-range. Correlation of Indian and Australian coni* 
bearing beds Afghan and Persian Field-notes Section from Simla to Wangtn. and 
petrological character of Amphibolites and Quartz Giorites of Sutlej valley. 
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■ k *5 A * ot v *»W»tw» district. Madras Goology of 

V Ohffia&h^Tfili^TLij? - t>et » , 5™ <»Kplointn>n it Multan Bonn® in 

« j t W f ot4 ' B £w P A J £ , 5 h "“ fct «» 5 Turkiston Fiery 

22ft? rur. of I°i tano ^ r of Cheduba Island Arakaa Weirnmantfeal 
aerolite adsi^rm of gold dntt from Mesa v&llov Upper toiu 

Vox XX, 1887 

Par *J. ‘Annual icjmrt tor 1886 Field i otes fiou Mgh trust. u A > 4 fro,a 1 lukisten 

thi-mmlf T»? h i Sir K ^ «M l'nt»"h Ci, h v d ' 1 th notes >n , mite tmersed* 

Jamrir Baw..r ml ftiif a»h al c' l i> nils 1 ,d. , ma R e 

A i V ! ik XT °J‘ n U J u , ul {n0 X r ,l l*«n 1 altfwr houldt. 

#> _ A julysis of Phopf hntie Nodules fiom Silt rai go Punjab 

f art g --Foviil vertebrate • f Indu Tf.hinojdia of ueta eons series of Bo\*» Naiboda 

W »n, V v»ri 1C i.s 'V i C 40 ^ ' ,B1 l>n P ‘ ,f t,i<iil >-kel h in in of Afghanistan and 

North 1 s-tena Mim tsm. Wwj , ,< sir i L it ,? Lhimnhti a ul lVr an traps 
Iliterite A i hur Meatus it Oh c me? in ta t with peikled rmd stone m wist ,f 
fcalt range in Punjab 

Parfl Itelnemcnt of Mr MH> i< J Ft Mnrfikolol s O l.yotRww.i r .rkixten 
( rjatdhi. jod imlam rpl i rn’id 1 e lit ate j t ,i UNU ndK.iiii.bti 
t OT1 T Cr< 1 isy r£ M 111 Sr fl j U^li J ib # pUl iltUol 

1 1T '< Points in Him |’« an d v fniiUii i .i i.lmulu t j s oi r nr 
Mnnilayi Gtrhvil in’ is urn-ion Sep wn It Iron nidus ^ if vwstun iritini of 
in pur Nttea rn Ifpj i Bi r» t i tig eri'ct < ui n O tli r it> idfuldt 
iV oil 1 nli , l Pir u AM i,i sj, t 'j i l.ii i i t till „ i Ilmliun 
<■' " f ’ mil I'l r i , ( 1 1 u , \J U i I P. 1 V J 

\ \ r i<j j 

I>a>f > — Ynnml iepori for 1 *C7 Oi ->hil] ne and nntiimrpbi rnks of J ower liiointeya, 
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Liwor limit) y t* 

^ i li d an ) d i iM i t< < ij \ N ft \\t r H wi t I n ■ d r 1 
s(n'piun Nuo rnulil ■» n / n u I r fi j t I i > i ii I hi i, 

\or \M1, te>9 

Part J. (out ] print) innu I ,i[ lit ici JKd8 1)1 u vu Inn m S nth tndn AV ijia 
Kirill dinmnds and M Chifoi s illcged disu ly [ diunsnji m piunat tc. 
Gonern p oiticn ,f <-o all 1 I’l m sums Indi is 11 \ 1 i. « 1 iM r Huh muto, 
its uatme, mode ol o cutiuiu in India, aud < i iso t its Ihiihuitj ^iwahL ipd 
Narbada Cbolonn 

Part a {ovt )f print) —Indian &(etttito Distuto) | < 1 hh > it Siwtlik .< n^Unnoiatt 
“ Caibomferous Glacial Period ” Notes on Di W Wngons' Cub mftio is Qlanul 
Peuod ** Oil fields ol r livi»> R o mg and 13‘iue, Burma Gm sum if N>!al N tdi, 
Knmaun Mitmals for poltery m i eiglibcurhood of Jabalpur and fimana 

Part S (out of pr\nt) - Coal outcrops m Sbangh V illoy, Baluchistan Tnlobdca in 
Neobolus beds of Salt range Geological notes Cberra Poonjee coni field, in Khxsia 
Hills Cobaltiferons Mitt from Nep.il Presidmt of Geologicil Sonety of Ixndon 
on International Geological Congress of 1888 1 in mm na n Mirgtu district 

Part j (out of print) Band toitmses of Siwahks Pelus of i ruminant fnwi SiwnJiks 
Assays from Simbbar biUIake in Rajputana Afmginifcrous iron md Manganese 


Part t 

Vot XXIII, 1890 

Part J —Annual report for 1889 Bak&dc ng coal fields, Jointia Hills Pectoral and pelvic 
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Mud banks of TravaUcore coasts 

IX 


A 



f ' • • .... 

Part S (rut of print >—Peti oleum explorations in H&rnai district, Baluchistan- Sapphire 
Mines of Kashmir. Supposed Matrix of Diamond at Wajra Karur, Madras. Sonapet 
Gold-field. Meld notes from Shan Hills (Upper Burma). New species of Syllng- 
osphicrido* * 
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Putt 4 (out o( punt),-- Geological sketch of Nami Talj with remarks on natural conditions- 
governing mountain slopes. Fossil Indian Bird Bones. Darjiling Cbal between Lisu 
and Ranitbi rivers. Basic Eruptive Rocks of Kadapah Area. Deep Baring at Luck- 
now. L’mtl Scarn of Doie Ravine, Hu/ara 


Von. XXIV, 1891. 

/ f/rt 1 ^-Annual report for 1890. Geology of Salt range of Punjab, with re-considered 
theory of Origin and Age of Salt-Marl. Gi a phi to in decomposed Gneiss (Laterite) In 
(Joyiun. Glaciers of Kabru, Pandim, etc. Salts of Sambhar Lake in Rajputann, and 
* li'ii ’ fiom Aligarh in North-Western Frovinrcs Analysis of Dolomite from Salt- 
range, Punjab. 

Po/t. g.— Oil near Moglial Kot, in Sherdni country, Suleiman Hills Mineral Oil from 
Suleiman Hill* Geology of Liif-hni Hills. Onal-field-i tn North* in Shan States. 
Repo)fed Numpcku Ruby mine in Mainglon State Tourmaline (Schorl) Mines in 
Mainglfin Stale—Salt spring near Sawgyo, Thibaw State. 

Pint ;S (out of punt) — Boring in Dallongunj Coal field, Pnlamow. Death of Dr. P. Martin 
Duncan. Pyrogenic varieties of Gneiss and Srnpolilo-bc.aring Rocks. 

Part l —Mammalian Bonos from Mongolia, Darjiling Coal Exploration. Geology and 
Mineral Resources of Sikkim. Rocks fiom the Salt-range, Punjab. 
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Putt 1 - Annual repoit for 1891 Geology of Th.il ChnUJli and part of Mari country. 
Petrological Notes on Boulder-bed of Salt-range, Punjab. Sub-recent and Recent 
Deposits of valley plains of Quetta, I'isbui, .»nd Da-dif-i Bodaolat; with appendices on 
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Iron hidm-lti-*-. of S..ltm l)isnat Ricbr-tkite m India. Coal un Great- Tenasserim 
Hi wi, fowl- Burma 

Part r, —fill Sm.iigg at Alof-li il Kot >n Minimi Hills. Mineral Oil fiom Suleiman Ilills. 
New Ambor-like Resin in Burma Triadic Deposits of Salt-range. 


Vol. XXVI, 189.1 

Part Antoij] repine for 1892 Ornti.il Himalaya- Jadcitc in Upper Burma Bur- 

nnte. n. •-. Foss-l Bom from Upper Buini.i l'i<inpe< Ling Opr.iai ions. Mcrgm District-, 
1891 92. 

Port £ (out / inf )—Karibuiittkc m B iiuclii.-l.io of 20tb December 1892. Burmite, new 
ambei like fo^sd rcuri from llpp< i Bunna \llu\j.il deposits and Subterrane.an water- 
supply of Rangoon. 

Part (out of print) —Geology of ‘■Uierani Hills C : arborii ferouu Fossils from Tonassernn. 
Boring at Chandei nagoro. Granite in Tavoy and ftjorgm. 

Part .I —Geology of country between Chappar Rift and Harnai in Bnluchiat&n. Geology 
of part- of Tenasserim Valley with social reference to Tendau-Kamanping Coal-field. 
Mngnetite containing Manganese and Alumina. Hislopite. 

Vol XXVH, 1804. 

Part 1 .—Annual report for 1893. Bhaganwala Coal-field, Salt-range, Punjab. 

Part -3- Petroleum fiom Burma Smgnrem Coal-field, Hyderabad (Deccan). Gohna 
Landslip, Garhwal. 

Part 8.— Cambrian Formation of Eastern Salt-range. Giridih (Karharbari) Coal-fields. 
Chipped ( i) Flints in Upper Mioee- - of Burma. Velates Schmideliana, Chemn. , and 
Provelates grandis. Sow. so., in Ternary Formation of India and Burma. 

Part i -—Geology of Wuntho in Upper Burma. Eehinoids from Upper Cretaceous System 
of Baluchistan. Highly Phemphatic MicaPoridotites intrusive in tower Gondwana 
Rocks of Bengal. M i oa • Hypersthene-Hornblende-Peridotite »«* Bengal. 


Vol. XXVIII, 1885. 

Part 1 .—Annual report for 1804. Oretacecus Formation of Pondicherry. Early allusion 
to Barren Island. Bibliography of Barren Island and Narcondatn from 1884 to 1884. 

Part 2 .—Cretaceous Rocks of Southern India and geographical conditions daring later 
cretaceous times. Experimental Boring for Petroleum at Snkkur from October IMS 
to ft torch 1885 Tertiary system in Burma. 

Part S —Jadeito and other rocks, from Tammavv in Upper Burma. Geology of Tochr 
Valley. Lower Gondwanas in Argentina 
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(Kurhutb&ree) COal-field an* their Contact Stfeek 
system southof Soft® and their relation to so-called Lower Yindhyan#. 
Loww Vindhyan am ofSone Valley. Tertiary system in Banna. 

, , . ' , Vot. XXIX, 1886 . * 

~f t 1885; Acicular inclusion* in Indian Garnets Origin and 

r , , to, Garnets and ol their Micropegmeritic iefcergrowtha in Pyroxenio toil*. 

F if;ruPi tra ' t>aa S ! / 0< *^,‘^ d deM ?* d «?f Chalk (Magnesia) hills, and other 

iocantjea near Salem, Madras, Corundum localities in Salem and Coimbatore district**, 

^GondSZd^d’^NoU 41 "^ JI aft hhtuu district, Bengal. Ancient Geography 
Part 8. —Igneous Socks from the Tochi Valley. Notes. 

Part £. — -Steatito mines, Minbu district, Burma, Lower Vindhyan (Sub Kaiinur) area of 
Bone Valley, Rewab- Notes. 


Vot. XXX, 1897, 

Part 7.~AnniMl report for 1866. Norite and associated Basic Dykes and Laca-flows in 
Southern India. Genas Vertebraria. On Olnssopteria and Vertebraria. "* 

Port £.— Cretaceous Deposits of Pondichorri. Notes. 

/ art 8. Plow structure in igneous dyke. Olivine-norite dykes at Coonoor, Excavations 
corundum near Palakod, Salem District. Occurrence of cool at Palana in Bikanir. 
Geological specimens collected by Afghan Baluch Boundary Commission of 1896, 

1 ar f_^- ;NomaJita from Afghanistan. Quartz batytcn ro'k in Sili*m district, Madras 
Presidency. Worn femty of Hippopotamus irravadicus, Caut. and Pale., from Lower 
Pliocene of Burma. Supposed coal at Jaintia, Basil Dears. Percussion Figure* on 
micas. Notes. 


Vol. XXXI, 2904, 

Parti (out of print).— Prefatory Notice Copper-ore near jKomai, Darjeeling district, 
/cvrau beds in Vihi district, Kashmir. Coaf deposits of ls» Khel, Miau^ali district, 
runiab. Ura-Rileng coal-beds, Assam Sapphirine bearing inek from Viesgapatam 
district. Miscellaneous Notes Assays 

Part 8 (out <>j Lt -Gen! C A. MiMahnu fj.tolois llaydom Dicunr. Auriferous 

Oeurronces of Chute Nngpttt, Btsiupd On fh*» feasibility of Irifroduring modern 
mcLnods of Coke making at Eart Indian Railway Collieries, with supplementary noto 
by Director, Geological .Survey of India, Miscellaneous Note- 

Part 8 tout of print) - f/pper Pal.wiznie formations of Furario. Glaciation and Hlhtoiy 
of Smd Valley. Hit<.rites u. Tuot, of Baluchistan. Geology and Mineral Resources 
of Mnyuibhani Miscellaneous Notes. 

Part 4 (out of print).— Geology of Upper Assam Auriferou-j Occurrences of Assam. 
Curious occurrence of Sen polite from Madras Piesidency. AJisccIIrucicis Notes. Index. 

Vol. XXXI t, 1906. 

Part 7 (out of print) —Review of Mineral Production of India during 189ft- -1903. 

Part 3 (out of print). --General icport, April 1003 to December 1904 Geology of Pro- 
vim es of Tsan>r and 0 in Tibet. Bauxite in India Miscellaneous Notes. 

Part 9 (out of print ).—Anthracolithic Fauna from Rulmnsiri Gorge. Assam. Elppha* 
Autiquu-. tNiimadicus) >n (RnI.ivoii Alluvium Tv..i.-m F..ut ‘i of Tionuor.-Litneariino 
of Byans. Amblygonite in Kashmir. Miscellaneous Notes 

Part ^--Obituary notices of H. B Medhrutt and W T. Kltnfnrd. Kangri; Ivirthmi.'ko 
of 4th April 1905. Index to Volume XXXII. 

Von. XXXIII, 2006. 

Part l (out of print).—Mineral Production of Ind,a during 1904 Pleistocene Movement in 
Indian Peninsula. Recent Changes in Coarse of Nam-ui JRivcr, Northern Shan States. 
Natural Bridge in Gukteik Gorge. Geology and Mineral Honour.ca of Nurnaul Dis¬ 
trict (Patiala State). Miscellaneous Notes. 

Part 2 (out of print). —General report for 1905. Lashio Goal-field, Northern Shan States. 
Namma, Mansang and Man so le Coal field.-*, Northern Shari States, Burma, Mis¬ 
cellaneous Notes, 

Part 8 (out of print). —Petrology and Manganese-ore Deposits of Sausar Tahsil, Chhind- 
wara district, Central Provinces. Geology of part of valley of Kanhan River in 
Nagpur and Chhindvrara districts, Central Provinces. Manganite from Sandur Hills. 
Miscellaneous Notes. 

Part 4 (out of print). —Composition and Quality of Indian Con Is Classification of the 
Vindhyan System. Geology of State of Fauna with reference to the Diamond¬ 
bearing Deposits. Index to Volume XXXIII. 

Von. XXXIV, 1006. 

Part 1 .—Fossils from Haloritee Limestone of Bambanag Cliff, Kumaon. Upper-Triausio 
Fauna from Pishin District, Baluchistan. Geology of portion of Bhutan. Coal Occur¬ 
rences in Foot-hills of Bhutan. Dandli Coal-field ; Goal outcrops in Kotli Tehsil of 
Jammu State. Miscellaneous Notes. 

Part £ (out of print). —Mineral Production of India during 1905. Nummulitoa Douvillei, 
with remarks on Zonal Distribution of Indian Nummulites Auriferous Tracts in 
Southern India. Abandonment of Collieries at Warora. Central Provinces. Mis¬ 
cellaneous Notes. 
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Part 3 (out of pnr<f.), —Explosion Craters in Lower Cbindwln district, Burma. Lavas of 
Pavagad Hill. Gibbsite with- Manganese-ore from Talevadi, Belganm district, d&ad 
Gihbsito from Bhokowii, ( Batar District. Classification of Tertiary System m Sind 
with reference to Zonal distribution of Eocene Echmoidea. 

Prut. J f (nut of // imt 1 - Jaipur ami ISia/mv Cont-iielil*, Upper Assam. Makum Coal-fielda 
between Tirsp and Namdang Streams. ICabat Anticline, near Seiktein, Myirgyan 
dudrnt, Upper Burroa. Asymmetry of Ywmimcyat-Singa Anticline. Upper Burma. 
Northern part of Gwegyo Anticline. Myingyan District, Upper Buraia. Breynia 
MultitnbercaJata, from Nari of Baluchistan and Sind. Index to Volume XXXIV. 

Von XXXV, 1907. » 

Port 1 (out of print ),—General report for 1006. Orlhoj hragmina and Lepidocydits* in 
Nunmmlitic Series. Meteoric Shower of 22nd October 1903 at Ookiohi and neighbour* 
hood, Dacca district. 

Part H -Indian Aerolites. Brine wells at Bftwgyo, Northern Shan States . Gold-bearing 

i Deposits of Loi Twang, Shan States. Pliysa Prrasepii in Maeatnchtian strata of 
Baluchistan, AlivoJianeous Notes. 

/'art ¥.--Prolnr,inaiy miivov of <ei (am Glaciers in North-West Himalaya. A.—Note® on 
f.rtam Glaciers m Noith West Kashmir. 

Port f.~-Preliminary survey of eeitain Glaciers in North-West Himalaya. B—Notes on 
certain Glaciers in Lahaul. G.—Notes on certain Glaciers in Kumaon,* index to 
Volume XXXV. 

Vox.. XXXVI, 1907-0H 

Part J .—Petrological Study of Bocks from bill trails, Vizagapatam district, Madras 
Presidency. Ncphoiino Syenites from lull tracts Visagapalam district, Madras Presi¬ 
dency. Strati grajihical Position of Gdiigumopteiis Bede of Kashmir. Volcanic out¬ 
burst of Late 'tertiary Age in South llcencl, N. Shan States New tsuidtc from 
Jiugti Babe bit-m. Pernio Gu.homferous PIriuK from Kashmir 

Put' [out r-.f j.ruit) — Mineral Pi><du< tion m India d.iiing l l J0o. Ammonites of Bugh 
Beds. Miscellaneous Notes 

Puit 3 (out of print). —Mamie fossils in Vcnangyaung oil field Upper Burma. Fresli- 
water shells of genn-. Bdissa m Voiiaiigyamic- <>.f fold, Uppci Biurw.. New Kpi-ies 
of Dendrophylliu from Upper Mid one uf Burma Structure and ago of Taungtha 
liills, Mymgyon district.. Upper Burma Fossils tr<"ni Sedimentary rocks of Oman 
(Arabia) Bulm'i in Kacbin hills, Upper Burma. Cretaceous Orbitoidcs of India. 
Two Calcutta Earthquakes of 1006. Misecllaiieous Notes. 

Port f. —Picudo-riicmds Irom Pah •laudslnues at Knit Munro, and fiein Vu.dhyan series, 
Jadoite in Kachin Hills, Upper Burma Wetohok-Vedwvt Pegu onUiop, Mag wo dis¬ 
trict, tipper Burma. Gimip of M-mgrnates, or>rrpi jsmr Holl.mJite, Psilomelarie and 
Coronndito Ocoiiiranee nl Wolfram m V'gpr.i d.riri't, Genirel Province 3 Mis- 
uelliuieouH > '’tea. Index (o Volume XXXVI. 

Voi, XXXVri, 1908 09 

Pint l (out of /■}r»#}.— General repent for 1907 Mineral Production of India during 1907. 
Occurrence! >d striated boulders m lllaini formation of Bimla. Miscellaneous Notes. 

Part if (out of pnut\ —Tertiary and Post Tertiary Fieshwater Deposits of Baluchistan and 
Bind Geology - >.d Mineral Besoim’e* of llnjpipla State. Suitability of sands in 
U.ijmah.il II ill > for glass manufad tire Three new Mangunesii-beating minerals 
Viedunburgite. Sitapimto and Jnddile Ententes fiom Central Provinces Mibcolla- 
noous Notes. 

. Part 3 (out of print). —Southern part of Gwegyo Hills, including Payagyigon-Ngaahan- 
daung Oil-field. Silver lead mines of Bawdin, Northern Shan States. Mud volcanoes 
of Arakan Coast, Burma. 

Fart J.—Gypsum Deposits in Hamirpur district, United Provinces. Gondwanas and 
related marine sedimentary system of Kashmir. Miscellaneous Notes. Index to 
Volume XXXVII. 

Vol. XXXVIII, 1909-10. 

Part 1 (out of print ).—General report for 1908. Mineral Production of India during 1608. 

Part 9. —Oslrea latimarginata in Burma. 'hitta clay and Fire-clay of Raimahal Hills 
Coal at Gilhurrin. Pegu Inlier at Ondwe Salt Deposits of Rajputana. Miscellaneous 
Notes. 

Part 3 —Geology of Sarawan, Jhalawan and Las Bela. Hippurite limestone in Seistan, 
Afghan FusulinidfC. Miscellaneous Notes, 

Part 4.-—Western Prome aiul Kama Decorrelation of Pegu syatem. 'Pegu fossil fish- 
teeth. Venangyat Oil-field. Iron-ores of Chanda. Geology of Aden Hinterland. 
Petrography of Aden Hinterland. Foas-Ja from Aden Hinterland, Miscellaneous 
Notes, Index to Volume XXXVIII. 

Vot,. XXXIX, 1910. 

Quinquennial Review of Mineral Production for 1904 to 1908. Index to Volume XXXIX 

Vot. XL, 1910. 

Part 1. —Pro-Carboniferous Life-Provinces. Lakes of the Salt Range. Glaciers in 
Sikkim. New Tertiary mammals. 
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,0 ! ia £[* MSatral Production of Indi* daring J9(fe. 

riitiS“bi?to&£ir D ' po * iu *■ ,oJi *- 3u »' i »-™“ <* SMtate. 

*? d A1 ? m Manufacture, Kftlabagh, MianWal, district Punjab. Coal- 
ItSta te^SS?XL® AMWn ' Sedimentary Detrition of Oil. Mi.^lWpu. Notes. 

Von XU, 191112. 

Pnri n^^%> *“4, continuation in Depth of Manganese-ores of Nagpur-Bala 

* M * n 8“f?* 0 re deposits ofGangpur State, Bwgatfanu a 

titv of } ^ R t» Bal o Ch > stan Earthquake of 21st October 1909 

,_ y °i -V* tpea Prwnensis from Pegu System of Burma and Ostrea Diiiitttliiia 
p f- r ® m Miocene of Europe. _Mr. T. R. Blyth. Miscellaneous Notes. 

$1°, ,.®S V0B| S? f 09 r ,ls <«» Chitral, Persia, etc. Sections 
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„ /n p ir Panjal Range and Sind Valley, Kashmir. 

Par^y.—Mineral Production of India during 1910. Samarskite and other minerals in 
SSZ 0 am 1 Na&. * *** Presidoncy - Co ' U in Namchik Valley, Upper Assam. Mis- 

Parti ^.-Pegu-Eocene Succession in Minim DistnYL near Ngape. Geology ol n*n*ad» 
District, Burma Geology ot Lon.u Lake, noth note .m Lunar Soda Deposit Liter 
mnional Geological Congress, Stockholm Miscellaneous Notes Index to Volume 

Vor.. XLII. 1012 

P ° ri RLi' 1 £ ,r f i r‘! ^.MfoieneMyster iu Kp> cut Seas Silurian Fossils from Kadu.m 
Bloditc from Salt Range Gold-bearing Deposits of Mong Long Hsimw .State, 
Northern Shan States, Burma. SU’BUto DcpoMt., Idar State. .Misrellanemr, Notes. 

P V r °Vi! ' 1 Re E” rt 1<,r l ?, n .^xotyU-uonoy, Leave* from Coal Measmes ol Assam 
Pnting Glacier. Kiun.ion, Himalaya, Jmu 19H Misiollanoous Note- 
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1868 (out oi print): Geological structure oi a portion of Khasi Rill*.,— 
Geologioal structure of Nilgirf Hills (Madras). Pt. S, 1850 (our oj print) • 
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II. Pt. 1, 1CC0 (out. of print) : Viodbyan rocks, and their associates in Bandel- 
ksnd. Pt. 2, I860 (out of print) : Geological structure of central portion 
of Norbudda District.—Tertiary and alluvial deposits of central portion 
of Ncrbndda Valley —Geological relations and probable ago of systems 
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III. Pt. 1, 1063 (out. of print) : Rahiganj Coal-field.—Additional remarks on 

systems of rocks in Centre! India and Bengal— Indian Mineral Statis¬ 
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Madras. Pt. 2, 1364 (out of print) : Districts of Tiichinnpoly, Salem, 
etc Pt. 3, 1865 (out of print) : Coal of Assam, etc 

V. Pt. 1, 1865 (out of print) : Sections across N.-W, Himalaya, from Sutlej tc 
Indus. -Gypsum of Rpiti. Pt, 2, 1866 ("><f of print) : Geology of Bom¬ 
bay. Pt. 3, 1866 (out of print) : Jheria Coal-field.— Geological Gboerva 
tions on Western Tibet. 

VI. Pt. 1, 1867 (out of print) : Neighbourhood of Uynyan, etc., io Sind.— 
Geology of portion of Cufch. Pt. 2, 1067, Rep. 1908 (price 2_ Rs.) ; 
Bnkdro Coal-field — Ramgarb Coal-field.—Traps of Western and Central 
India. Pt. 3, 1869 (price 2 Its. 8 As.) : Tapti and Norbudda Valleys.— 
Frog-bods in Bombay .—Oxygloeaut pusiUm. 

VII. Pt. 1. 1869 (price 3 Its.) : Vindhvan series.—Mineral Statistics.—Coal.— 

Shillong Plateau. Pt. 2, 1870 (out oi print)'-. Karharbdri Coal-field.— 
Dsoithnr Coalfield. Pt. 3, 1871 (out of print): Aden w ater-sopply.- 
Kdraopura Coal-fields. 

VIII. Pt. 1, 1872 (price 4 Rh ) r Kadapnh and Karnnl Formations in Madras 

Presidency. Pt. 2, 1872 (price 1 Re.) : Itkhuri Coal-field.—Dal ton gen j 
Coal-field.— Chopc Coal field 

IX. Pt. 1. 1872 (out of print) • Geology of Kutoh. Pt. 2, 1P72 (price l Re ) : 

Geology of Nagpdr.—Geology of Sirban Hill—Carbrniferona Am¬ 
monites, 

X. Pt. 1 (price 3 R« ) ■ Geology of Madras —Sdtpura Coal-basin. Pt. 2, 1874 

(Out of print) : Geology of Pegu. 

XI. Pt. 1, 1874 (price 2 Rs.) : Geology of Ddrjiling and Western Doers. Pt. 2, 
18T6 (price 3 Rs.): Salt-region of Kohdt, Trans-Indus. 

XII. Pt. 1. 1077 (price 3 Rs.) : South Mahrdtta Country. Pt. 2, 1876 (price 
2 Rs ) : Coal-fields of Ndga Hills. 

XITT. Pt. 1, 1877 (price 2 Rs. 8 As.) : Wardha Valley Coal-field. Pt. 8, 1877 
(price 2 Rs. 8 As ) : Geology of Rdjmahdl Hills. 

XIV. 1878 (price 6 Rs ) : Geology of Salt-range in Punjab. 

XV. Pt. t, 1878 (price. 2 Rs. 8 As.) : Aurunga and Hutdr Coal-fiolds (Palamow). 
Pt. 2, 1880 (mice 2 Rb. 8 As.) : Ramkola and Tatapani Coal-fields 
(SIrgujn). 

XVI. Pt. 1, 1879 (price 1 Re. 8 As.) : Geology of Eastern Coast from Lat. 16° 

to Masolipatam Pt. 2, 1880 (price 1 Re. 8 Ab.) : Nellore Portion of 
Carnatic Pt. 3, 1880 (price 2 Rs.) : Coastal Region of Goddvari 
District. 

XVII. Pt. 1. 1879 (price 3 R#) : Geology of Western Sind. Pt. 2. 1880 (price 

2 Rs.) r Trans-Indns extension of Punjab Salt-range. 

XVIII. Pt. 1. 1881 { pri< - 2 Rb.) : Southern Afghanistan. Pt. 2, 1881 (out. of 
print) : Mdnbhurr, and Singhbhnm. Pt. 3, 1881 (price 2 Rs.) : Prdnhita, 
Goddvari Valley. 

XIX. Pt'. 1, 1882 (price 2 Rs.) : Caebar Earthquake of 1869. Pt. 2, 1882 (mice 
1 Re.): Thermal Springs of India. Pt. 3, 1883 (price 1 Re.) : Catalogue 
of Indian Earthquakes. Pt. 4, 1883 (out of pritit) : Geology of parts of 
Manipur and Ndga Hills. 
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XXIX. 1900 (pnct 6 Us ) : Earthquake of 12th Juw 1897. 
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Geological Congress of Paris. 
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1904 (price 3 Us.) : Jammu Coal-fields. 
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Central Provinces. 

Pt 1, 1901 (price 1 Ito.) : Peculinr form uf altered per.dotite in Mvsoro 
Stole. Pt 2, 1902 (price 3 11s ) ■ Mica deposits of India pt. 3, 1903 
(price 1 Re.) : Sandhills of Clifton near Karachi. Pt. 4, 1908 (price 
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Vo*. XXXV. Pk 1, 1902 (price 2 Rs.) : Geology of Western Rajputana Pt. ?, 1903 
(price 1 Re.) : Aftershocks of Great Earthquake of 12th June 1897 
Pt. 3, 1904 (price 1 Re.) : Seismic phenomena in British India and their 
connection with its Geology. Pt. 4, 1911 (price 1 Re.) : Geology of 
Andaman Islands, with references to Nuobars. 

Vot, XXXVI. Pt. 1, 1904 (price 4 Rs ): Geology of Spits. Pt. 2, 1907 (price 3 Rs.): 

Geology of Provinces of Tsang and U in Central Tibet. Pt. 3, 1912 
(price 2 Rs.) : Trias of the Himalayas. 

Vo*. XXXVII. 1909. Manganese-Ore Deposits of India : Pt. 1 (price 3 Rs.); Introduction 
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Vo*. XXXVIII. 1910 (I'rire 5 Rs ) : Kangra Earthquake of 4th April 1905. 

Vot. XXXIX. Pt. 1, 1910 ( price 2 Rs.) : Geology of Northern Afghanistan. Pt 9 
(in the PreJis) : Geology of Northern Shan States. 

Vo*. XL. Pt. 1 (in the Press) : Oil-Fields of Burma. 

Vo*. XLI. (In the Press) : Coal-Fields of India. 



PAMiONTOLOGtA 1ND1CA. 


(San. I, III, V, VI, VIII.)—CRETACEOUS FAUNA OF SOUTHERN INDIA, by 
F. STQLICZKA, except Vot. I, Pt. A, by H. V. BLANFOltD. v 

SbR. I & III.—Vot. I. The Cephalopoda (1861-65), pp. 216, pla. 84 (6 doable). 

V.—Vor.. II. The Gastropoda (1867-68), pp. xiii. 600, pi*. 28. 

VI.—Vot. III. The Peleeypoda (1870-71), pp. xxii, 537, pi*. 50. 

VIII.—Vot. IV. The Braohiopoda, Cibopoua, Eclunodermata, Coral*, oto. (1C72- 

73), pp. v, 202, pi*. 2U. 


(Su. II, XI, XII.)—THE FOSSTL FLORA OF THE GONDWANA SYSTEM, by 
O. FE1STMANTEL, except Vot. I, Pt. 1, by T. OLPHAM and J. MORRIS. 

Vot. I, pp. xviil, 233, pi*. 72. 1863-70. Pt. 1 ; Rfijmabdl Group, Rdjmah&l Hills. Pt. 2; 

The same ( continued ). Pt. 3; Plant* from Golapili. Pt. 4; Outliers on 
the Madras Coast. 

, Vot. II, pp. xli.115, pi*. 26. 1876-78. Pt. 1; Jurassio Flora of Kach. Pt. 2; Flora of 
the Jabalpur group. 

Vot. Ill, pp. xi, 64+149, pi*. 80 (9 double) (I—XXXI+ IA—XLVIIA). 1870 61. Pt. 1; 

The Flora of the Talchir-Karharhari beds. Pt 2; The hlora o£ the 
Damud.v and Panchot Divisions Pt 3; The eanic {concluded). 

Vot. IV, pp. xxvi. 26+ 66, pis. 35 (2 double) (1-XXI + IA—XIVA). Pt. 1 (1882); 

Fossil Flora of the South Rewah (londwana basin. Tt. 2 (1886); 
F08t.ll Flora ol 90me of Ibo coal-fields in Western Bengal. 


(Sm». IX.)—JURASSIC FAUNA OF KACH. 

Vot. I (1873-76). Tlio Cephalopoda, by W Waaof.n, pp. i, 247, pis. 60 (6 double) 
Vot. 11, pt. 1 (1893). The Kihinuide.i of Kach, by .1. Vv. Orkooky, pp. 12. pis. 2. 

Vot. 11, pt. 2 (19C0). The Corals, by J. W Guegory, pp. 196, I—I a pis. 26. 

Vot. Ilf, pit. 1 (1900). The Rractupuda, by F. L Kitchin, pp. 87, pla 15. 

Vot. Ill, pt. 2 (1903). Lauiellibranchiata Genus Trigom.i, by V. L. KmuuN, pp. i22, 

pla. 10 (out of print). 


(Ssa. IV.)—INDIAN PRE-TERTIARY VERTEBRATA. 

Vot. I, pp. vi, 137, pis. 26. 1865-85. Pt. 1 (1865); Tho Vertebrate Fossils from, the 
Panchet rocks, by T. H. Huxley, Pt. 2 (1878); The Vertebrate Fossils 
of the Kota-Maleri Group, by Sin P. db M. Grbx Egf.kton, L. C. Miall, 
and W. T. Blanfoko. Pt. 3 (1879); Reptilia and Batrachia, by R. 
J.ydkkkbr. Pt. 4 (1885); The Labyrinthodont from the Bijori group, 
by R. Lsdekker (out of print). Pt. 5 (1885); The Reptilia and Am¬ 
phibia of the Maleri and Denwa groups, by R. Lxdkkkeu (out of pnnt). 


(Sir X.)—INDIAN TERTIAPy AND POST-TERTIARY VERTEBRATA, by 
R. LYDEKKER, except Vot. I, Pt. 1, by R. B. FOOTE. 

Vot. I, pp. xxx, 300, pis. 50. 1874-80. Pt. 1; Rhinoceros deecanenais. Pt, 2; Molar 
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(8 er. X1IL)~ SALT-RANGE FOSSILS, 6y WILLIAM WAAGEN, Ph.D. 

Produccus-Limestone Qroup : Vol. I, pt. 1 (1879). Pisces, Cephalopoda, pp. 72, pi*. 6. 

M " »» >* 2 (1880). Gastropoda and supplement to pt. I. 

91^ HI (<3—183), pis. 10 (1 double), (vii— 

” *» " »> 5 (lOa 1 ). Peleeypoda, pp. 144 (185—328), pis. 8 
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hossila from the Ceratito Formation ; Vol II, pt. 1 (1695). Pisees—Aimuonoidea, pp. 324. 

Geological Results : Vol IV, pt. 1 (1089). pp. 1-88, pis. 4 [out of print). 

,* ,» », ,, »> 2 (1891), pp. 89—242, pis. 8 (««f of print). 


(SER. XV.)-HIMALAYAN FOSSILS. 
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Kumaon j Vol. I, pt. 1 (1008), pp. 100, pis. 16 (1 double), by l)r. C, Piener 

Anthracohthic Fossils of Kashmir and Spiti : Vol. I, pt. 2 (1899), pp. 96. ids. 8 bv Dr G 
Diener. 

The Pemooarhoniforoas Fauna of Chitichuu No. I : Vol. I, pt. 3 (1897), pp. 105, p i». 13, 

The Permian Fossils of the Produces Shales of Kumaon and Gurhwal 1 Vol I ot 4 (1807) 
pp. 64, pis. 5. by Dr. O. Diener. 

The Permian FossUs of the Central Himalayas j VoL I, pt. 5 (1903), pp. 304, pis. 10 b» 
Dr. C. Diener. ' 1 ' * 

The Cephalopoda of the Lower Trias : Vol. II, pt. 1 (1897), pp. 182, pi?. 23 by Dr. O. 
OiQiior • 

Tiie Diener l0P ° d * °* the Mas<kelkillk : Vol. 'll, pt. 2 (1895), pp. 118, pis. 31, by Dr. C. 

Upper Triassic Cephalopoda Faunas of the Himalaya ; Vol. Ill, pt. 1 (I899>, on. 157 
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Ladinifi, Garnic and Noric faun® of Spiti: Vol. V, Memoir Nd. 3 (1906), pp. 187, pl£ 2# 
(3 double), by Dr. C. Dienor. +• 

Lower Triaastc Cephalopoda from Spiti, Malla Johar and Byans-: Vol. VI, Memoir No. 1 
(1009), pp. 186, pin. 31, by l)rs. A. Von Kraft and C. Diener. 

1 lie Fauna of the Tmtmatocrinus Limestone of Painkhanda. VoL VI, Memoir No. 2 
(1909), pp. 39, pis. 5, by Dr. 0. Diener. 

The Cumbrian Fossils of Spiti : Vol. VII, Memoir No. I (1910), pp. 70, pis. 6, by F. R. C. 
lteod. 

The Ordovician and Silurian fossils from the Central Himalayas: Vol. 1,1, Memoir No. 2 
(in the Pteea), by F. It. C. Reed. 


«■ (Sfitt. XVI.) -BALUCHISTAN FOSSILS, hy F11ITZ NOETLING, Ph.D., F.G.S. 

The Fauna of the Kellaways of MazAr Dnk : Vol. I, pt. 1 (1895), pp. 22, pis. 13. 

The Fauna of the (Neocomian) Belemnite Beds : Vol. 1, pt. 2 (1897), pp. 6, pis. 2. 
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Notes on the Morphology of the Peleeypoda : Vol. 1, Memoir 2 (1899), pp. 68, pis. 4, by 
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The Lower Palawan o Fossils of the Northern Shan States, Upper Burma : VoL II, Memoir 
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The Fauna of the Napeng Beds or the R luetic Beds of Upper Burma : Vol. II, Memoir 
No. 4 (l r )08), pp. 88, ids. 9, by Miss M. Ilealoy. 

The Devonian Faunas of the Northern Shan States : Vol. II, Memoir No. 5 (1908), pp. 183, 
pis. 20. by F. R. C. Rood. 
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pis. 0. by M CotvRiminn and Q. ptanrio. Introduction, by Fi. W. Vrcdenburg. 

On home Fish-remains from the Beds at Oongai-gnon, Central Pro vie cos : Vol, III, Memoir 
No. 3 (1908), pp 6, pi. 1, by A Smith Woodward 

Anlhrati' 1 line Fo«k'U of the Shan Stales . Vol 111 Memoir No 4 (1911), pp. 74, pis. 7, 
by U 1 tinner. 

The Fossil GirafRdao of India : Vol. IV, Memoir No. 1 (1911), pp. 29, pis, 6, by G, E. 
Pilgrim. 

The Vcrtebtale Fauna of five Gaj Series in the Bncti Hills and the Punjab : Vol. IV, 
Memoir No. 2, 1912. pp. 83, pis 30 and 1 map, by G. E. Pilgrim. 

Loner Omulwaim Plants Irum the Golahsuib Pass, Kashmir : Vol. IV, Memoir No. 3 
(1912), pp. 10, pis. 3. by A. O. Seward. 
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RECORDS OF THE GEOLOGICAL SURVEY ’OF INDIA, 


Vot. I, 1868. 

Part 1 {out of print ).—Annual report for 1867. Coal-seams of Tawa valley. Goal in 
Garrow Hills: Copper in Bunuelkund. Meteorites. 

Part 8 (out of mint). —Coal-seams of neighbourhood of Chanda. Coal near Nagpur, Geo¬ 
logical uolea ou Surat colleetorato. Cepholopodou* fauna of South Indian efetuceojai, 
deposits. Lead in Raipur district. Coal in Eastern Hemisphere. Meteorites. 

Part it lout of print).—-Gastropodous fauna of South Indian cretaceous deposits. Notes on 
route from Poona to Nagpur vtd Ahmednuggur, Jalna, Loonor, Yeotinuhal, MsngaU 
and Hpngunghat. Agate-ifnke in pliocene (1) deposits of Upper Uodavcry. Boundary 
oi Vindhynn series in Rajputana. Meteorites. * 

Vox.. If, 1869. 


Part 1 (out of print).—Valley of Poorna river. West Berar. Kuddapah and Kuvnool 
formations. Geological sketch of Shillong plateau. Gold in Singhboom, etc. Wells 
at Hazareebagh. Meteorites. 

Part £. —Annual report for 1868. Paugshura tecta and other species of Clielonia from 
newer tertiary deposits oi Nerbudda valley. Metamorphie rocks of Bengal. 

Part S. —Geology of Kucb, Western Indio. Geology and physical geography of Nicobar 
Islands. 

Part 4 (out of print). —Beds containing silieifiod wood in Eastern Prome, British Burma. 
Mineralogies! statistics of Kuuiaon division. Coal-fiold near Chanda. Lead in ltaipur 
district. Moteoiites. 

Vot. Ill, 1870. 

Part 1 (out of print). —Annual report for 1869. Geology o£ neighbourhood of Madras. 
Ailuvml deposits of Irrawadi, contrasted with those of Ganges. 

Part $ (out of prin'). —Geology of Gwalior and vicinity. Slates at CliUeli, Kumaon 
Load vein near Chicholi. ftaipui district Wardha river coal Acids, Berar and Cen¬ 
tral Provinces. Oo.il nt jvaib.v in tid.i-spur district. 

Parts (out of print) -- Mohpiuu coal-field. Lend oro nt Siimanabnd, Jabalpur district. 
Coal cast oi Chita Ltihgaib bottom ]5iK>j>iu- and itiiiu-hi. Petroleum in Burma. Petro¬ 
leum locality of Sudkal, near Putlining, west of Rawalpindi. Argentiferous galena 
and copper in Manbhurn. Assays of iron ores. 

Part 4 (oaf. of print).-- Geology of Mount Tilia, Punjab. Copper deposits of Dalbhum 
and Singbhum : 1.—Copier mines of Singbhum : 2.—Copper of Dalbhum and Smg- 
bhum. Meteorites. 

Vot. 1V, 1871. 


Part /.-Annual rcpoit for 1870, Alleged discovery of coitl near Gooty. and uf indications 
of coal in Cuddapah district. Mineral statistics of Kuirmon division. 
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INTRODUCTION. 

O UR previous knowledge of the geology of the interior regions 
of the mountains bordering the plains of Upper Assam had 
been slowly gathered together, almost without exception duiing the 
progress of punitive expeditious against one or other of the hostile 
tribes inhabiting them. 
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East of Bhutan two geological traverses have already been made 
into the outer ranges of the Eastern Himalaya, the first by Lieu¬ 
tenant-Colonel H. H. Godwin-Austen in 1875, when ho visited 
the Daplila Hills with the force then operating th^re 1 ; and 
the other by T. D. LaTouehe in 1883, when he accompanied an 
expedition against the Akas, a tribe occupying the Lower Hima¬ 
layas to the north of Tezpur in Assam, between the Bhutanese 
and the Daphlas. 2 

In November of last year (1911), I was deputed to accompany 
the Expeditionary Field Foret* which was proceeding against the 
Minyong Abor elans living in the valley of the Dihong. The 
notes which make tip this report are the results of my observa¬ 
tions, and are incomplete enough to draw attention to the fact 
that the ordinary difficulties of the geologist in very mountainous 
country, covered for the greater part with unbroken forest and 
enjoying an exceedingly high rainfall, are not lightened by the 
necessity of working during the progress of a military campaign. 

It was anticipated that the general sequence of geological form¬ 
ations recognised at different times in the sub-Himalayan zone, 
by F. It. Mallet in the Darjeeling Terai and the Buxa Duars.' 1 
by G. E. Pilgrim in the foot hills of Bhutan,' 1 and by H. II. 
Godwin-Austen and T. D. LaTouehe in the Daplila and Aka 
countries respectively,— would be more or less followed in the 
Abor Hills. This surmise has proved correct, and the results 
that I am now able to bring forward lend confirmatory evidence 
to the belief, that stretching from Nepal in the west at least as 
far as the Dihong valley in the east, them are more or less con¬ 
tinuous bands of strata of the Metamorphie (probably pre-Cambrian), 
Gondwana, and Upper ►Siualik systems, flanking and running roughly 
parallel to the central crystalline axis of the Himalaya itself. Al¬ 
though it will probably be many years before the intervening 
gaps are all filled in, owing to the hostility of the wilder hill 
tribes as well as to the immense difficulties of work and transport 

1 H 11. (led win-A iihIoii “Notes on the Geology of part of the Dafl.t llills, Wain, 
lately visited hv the Foree under Bug.idier-Geucral Stafford, C.B.” Jo urn,., .In Hoc 
lientj , Vol. XI.1V. pt. 2, 1875. pp. 3“ 41. 

2 Tom. 1). LaTouehe • “ Not* - on the Geology of the Akn Hills, \ss.im,” lire , Ural. 
Surr. Jnd., Vol. XVI LI, (1885), pp 121-124 

* F K. Mallet : “ Geology of Darjiling and file \\ estern Diiars,” Mem., Gui Star. 
Ini., Vol. XT., (1875). 

1 <1. FI. l’llurim : " Notes on the Geology of a j.oition of Bhutan,” llec., Geol. Surv. 
jnl, Vol. XXXIV, (1906), pp. 22-30 
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hi . such regions; yet it is contended that the broader geological 
features may he assumed with much less hesitation than before, 
and 'Used in our endeavours to solve the geological history of these 
eastern pprts of the great chains. 

I would here express my indebtedness to Major-General Bower, 
C.B., General Officer Commanding the Abor Expeditionary Field 
Force, for opportunities given me to make geological investigations 
and especially for my appointment as a member of the Dihong 
Exploration Column. My thanks are also due to many officers 
of the Staff, of the 2nd and 8th Gurkha Rifles, of the 32nd Sikh 
Pioneers, and of the 1st King George’s Own Sappers and Miners, 
for assistance in m$r work. I am especially indebted to Captain 
0. H. B. Trenchard, R.E., Survey of India ; to Captain Sir George 
Duff Sutherland Dunbar, Bart., Commandant, Lakhimpur Military 
Police; to Captain Charles Melvill, I.M.S., Staff Surgeon *, to 
Mr. A. Bentinck, I.C.S., Assistant Political Officer; and, to my 
colleagues of the scientific party Messrs. S. W. Kemp, I. H. Burkill, 
and J. Millroy. 

Maps. 

The only available map was that issued to officers with the 
Abor handbook at the commencement of the expedition. This 
was on the scale of 1 inch to 4 miles, and was accurate as far 
north as Kebang in the immediate vicinity of the Diliong. Beyond 
this point all positions had been conjectured and proved to be total¬ 
ly incorrect. By the courtesy of Captain O. H. B. Trenchard, 
R.E., who was in charge of all topographical surveys, I was given 
tracings of the new map under construction, and by this means 
was able to locate the features of geological interest with the 
help of geographical notes made while on the inarch. 

Recent Alluvium. 

J. M. Maclaren has already pointed out that the alluvium of 
the Upper Assam valley may be divided, to a more certain degree 
than that of any other Indian river, into the two regions of 
“ bhangar,” or higher land, and “ khhdar” or low land subject 
to annual flooding. 1 Both the Dihong from the point where it 
leaves the hills up to its junction with the Lohit, and the Brahma 

1 J. M. Maclaren: “ Geology of Upper Assam,” Sec., Geol Surv. Iwl., Vol. XXXI, 
(1904), j»p 179-204. 
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pufcra from this point down as far as Dibrugarh, are fast-flowing 
rivers with currents of considerable strength, and, although peculiarly 
liable to rapid rises or sudden floods, are more or less confined 
to their banks. Great areas of country are however submerged 
in the rainy season below this point. Quite apart from the fact 
that it is a heavilv silt-laden river, the fall of the bed in this 
upper region is too great to allow of any extensive deposition, so 
that gravel and pebble beds are seldom seen. In the few pebble 
beds of the Brahmaputra proper and in the Dihong from the Lalli 
Mukh up to Jawpong—an outlying Pasi Abor village on the 
alluvium,—the greater part of the material was found to be well 
rounded and the pebbles on an average 4 to (5 inches in length, 
often deposited so as to show the direction of the current. White 
and pink quartzites, hard sandstones, decomposed traps and vol¬ 
canic ashes predominate, while granite and gneiss arc very rare. 

From Jawpong to Pasighat the current of the Dihong becomes 
swifter, rapids are of more frequent occurrence and there are 
greater evidences of denudation. The boulders too become larger, 
though they still consist of much the same material. 

The flat alluvial plain stretches north from Kobo to the foot 
of the hills as far as Pasighat. In every direction it is covered 
by dense forest, save for a few open patches or where 

tall rank grasses flourish. This aiea is practically uninhabited 
and the luxuriance of the vegetation entiiely masks the ground. 
With the iccent alluvium must, be classed the pebble and boulder 
banks and the masses of earthy debris which the excessive denuda¬ 
tion of the present day is producing. The former are to be 
found about the debouchure of the river and smaller streams, 
and the latter forms the gentlv rising ground which occurs towards 
the base of the foot hills, and often contains very slightly worn 
fragments of the local rocks. 


Pleistocene River Terraces. 

Both the latter types of deposits are to be carefully distinguish¬ 
ed from the Pleistocene river terraces which form such a constant 
geological feature along the hills at the foot of the Eastern Hima¬ 
layan chain, and which have also been recorded by T. D. La 
Touche in the valley of the Upper Dihing and in that of its 
principal tributary the Dapha. There, three terraces exist 250, 160 
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and 140 feet in height respectively, and the surface of the oldest 
reaches 1,000 feet above the level of the valley. 1 

Marching north from Pasighat, the road crosses level alluvium 
for If miles and then commences a steep ascent over Pleistocene 
deposits overlaid on a core of Siwalik rocks. Before Janakmukh 
is reached the Siwaliks themselves arc seen outcropping, and in 
the bed of the river, a quarter of a mile below the camp a raised 
river-terrace section, 150 feet thick, caps a cliff of Siwalik sand¬ 
stones 200 feet high, so that the top of this terrace is 350 feet 
above the present level of the Dihong A certain rude stratifi¬ 
cation is developed .and the terrace contains at least two well 
marked beds of sand. The bouldeis and pebbles contained in it 
are the same as those found m the river-bed at the present day. 
The top surface of this terrace seen from a distance appears to 
be level, and there are also traces of a higher < one exposed in a 
landslip to the west. This terrace is comparable with that found 
by J. M. Maelaren at Mishmighat where the Lohit Brahmaputra 
loaves the hills, or with those noticed by the same geologist on 
the way to the Brahmakund. 2 

It is probable that the w'andciings ol the rivers over the plains 
during a long course of time have removed bv erosion considerable 
thicknesses ol these Pleistocene deposits, and to this cause must 
be put down their absence at the actual debouchure of the Dihong. 

Further west, elevated liver gravels and hills of confused drift 
are found, as for example near Balek, where immediately opposite 
the new stockaded post a section is exposed in the steep side of 
a stream-bed. This consists almost entirely ol unstratified clay with 
boulders of various sizes of Tertiary sandstones. Again, at the 
Pasi Abor village of Bakang, a quarter of a mile below the stock¬ 
ade, a Pleistocene terrace GO feet in thickness is well exhibited. 
Small water-worn sandstone boulders strew its lace, down which 
the path runs on to another and smaller terrace some 20 feet 
thick just below. No opportunity for making a traverse to the 
north in this area was afforded, hut it is probable that these de¬ 
posits continue further in some way towards the Siwaliks, though 
I do not think that thev attain the height of 800— 900 feet which 
the Pleistocene drift deposits seen by T. I). LaToiiche at the base 

1 T T) LaToucho : “ Gi oluuv of the Upp< r Dilmi" husiu m the Kmuplio Hilp,” Roc., 
Qcul Surv Ind, Vol. XIX, p 114 

* J. M. MacLui-ii . luc cit , p. iOC. 
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of the Aka Hills reach. 1 It seems certain, however, that the 
low-lying outermost ridge which can be observed to the north 
from Dibrugarli and which is continuous for some distance along 
towards the east, as is so well seen during the joume^ up the 
Brahmaputra from Dibrugarli to Kobo, is partly, if not entirely, 
made up of terrace and drift deposits of this period. 

In the absence of a large-scale topographical map it is im¬ 
possible to survey accurately the various terraces or to draw their 
boundaries definitely, and I have therefore shown them as a gen¬ 
erally continuous band. The exposure of these old gravels is due, 
as Maclaren has noted, to an increase in the steepness of the slope 
of the river valley, whereby the deposits at its head are cut down 
until the natural slope under the conditions which prevail is 
reached, but whether this change has been effected by elevation of 
the head of the valley or, by depression of its lower portion is still 
an open question. 


Siwalik Series. 

The Siwalik series was only crossed in one place,—the main 
line of march up the Dihong valley followed by the expedition, 
and I have therefore few observations to make upon it. After 
leaving the alluvium and commencing the ascent over a spur be¬ 
tween Pasighat and Janakmukh, large blocks of hard white sand¬ 
stones are found about the hillside, but not in situ. Near Janak¬ 
mukh massive bands of softer but coarser material, often containing 
numerous small quartz pebbles, are seen. Below the camp at 
this place soft, greyish, speckled black, micaceous sandstones out¬ 
crop which sometimes contain nests of bright lignite or carbon¬ 
aceous shale. These fragments of coal, undoubtedly formed from 
pieces of drift wood deposited during the formation of the sand¬ 
stones, have given rise in certain quartera to the hope that ex¬ 
tensive coal-seams might be found in them ; from what I have 
seen of these rocks I do not think that this is at all likely. Just 
beyond the camp the dip is 50° to the north-west, but this varies 
as much as 10° more or lost, owing to local contortion. Mica¬ 
ceous sandstones of the pepper and salt type continue along the 
northern road which runs along the right bank of the Dihong, 
and their softness and habit of outcropping in cliffs were sources 


1 T. D. LaToucho : lac. cit., p. 122. 
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of great trouble in road-making operations. At the second mile 
they are followed by hard white sandstones and quartzites, the 
dip becomes higher in the opposite direction whilst the strike 
remains the same. From this point there is a gradual ascent to 
an open clearing,—an old Abor “ jhum known as Rammidumbang, 
which has an elevation of 2,000 feet above sea-level. There are 
no exposures up to the top, but the ground is covered in places 
with rough blocks of hard Siwalik sandstone. From this elevation an 
excellent view of the debouchure of the Dihong into the plains is 
obtained. The wide break which it makes through the Siwaliks 
is very well marked, the tops of the ridges on either side exhibit¬ 
ing a curious conical 'appearance ending in sharp peaks with almost 
symmetrical sides. Landslips are very common, and the light- 
coloured Tertiary strata show up well against the dark green of 
the true sub-Himalayan rainy forest which covers the hills in every 
direction. The dip as seen in the landslips around appear® to be 
to the north-west, and it is from the lie of the country from 
this point that I have drawn m the junction of the Siwaliks with 
the older Gondwana strata. 

J. M. Maclaren has demonstrated the absence of these Tertiary 
strata in the vieinitv of the Brahmakuud and for some 25 miles 
to the north-west along the flanks of the schists, and thinks that 
their first appearance on the north bank of the Brahmaputra,— 
judging from the outlines of the hills—“ is in the vicinity of the 
old Ahom walled city of Bishemnagar,” whence they extend 
north-west and wrapping around the debouchures of the Dibong 
and Sesseri enter the area under description. 1 There is an 
unvisited gap between this point and the country north of Dibru- 
garh visited by H. B. Medlicott in 18G5, 2 and the neighbour¬ 
hood of the Subansiri, where the typical sandstones attain a great 
thickness, but there need be no doubt as to the continuity of the 
belt to these points, whence it is supposed to run to the classic ground 
of the Siwaliks themselves. The apparent absence in the Abor 
country of those thin shale and clay bands which are found in 
these rocks elsewhere, is probably due to the paucity and imper¬ 
fect nature of the available exposures. It is probable that the 
fossil elephant’s tooth mentioned by II. B. Medlicott as having 


1 J. M. Maclaren : loc at , p. 193 

a II. B. Medlicott: “ <leul»»mea) Notes on As^am,” Mem, <>col Surv. I ml., Vol. IV, 
p. 430. 
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been found in the gorge of the Deijmoo, (Dirjmur) north of 
Dibrugarh, really belonged to the living species Elepkas indicus, 
as several were picked up in similar places during the Abor 
expedition. *■ 

Gondwanas. 

Rocks belonging to this system have previously been described 
from every other part of the Eastern Himalaya which has been 
geologically examined, and it was therefore thought that they 
would be met with beyond the Tertiary zone in the Abor hills. 

F. It. Mallet was of the opinion that they occurred m small lenti¬ 
cular outcrops and mapped them as such ni the Jiaxa Duars. 1 

G. E. Pilgrim 2 however has shown that it is not impossible for the 
band to be more continuous than this, the special circumstances 
which tend to prevent its discovery being the completeness with 
which the coal-seams and softer beds aie concealed by the thick 
boil-cap and jungle, and the resemblance which some of the Gond- 
wana quartzites and graphitic schists bear to similar beds belong¬ 
ing to the older metamorphie system. Unfortunately no actual 
contact of the Siwaliks and the Gondwanas was met with, but 
it is believed that the junction is marked by an overthrust d as is 
the case everywhere else. No fossils were obtained from the beds, 
but their lithological characteristics and tlieir position are sufficient 
to identify them. The commonest types met with are white and 
greyish white, indurated sandstones and quartzites, reddish, fer¬ 
ruginous shales, black carbonaceous shales olten w ith clay-ironstone, 
septarian nodules, hardened, greyish blue shales m which a schis¬ 
tose structure has been developed, and coal-seams. 

Near the top of the ascent from the open clearing of Rammi- 

Descrlption of road dumbang the soil becomes black and at the 
section across the Goad* crest of the lower ridge there is a small out- 

crop of a highly contorted, black carbona¬ 
ceous shale which is coaly in places. The road still ascends, 

until the “ coolie kol ” is reached after which it descends gradually 

to the »Sirpo stream. Hard white sandstones, contorted grey 
Blates, contorted reddish-brov n and reddish-purple shales are the 
commonest rocks, but nodular black shales and hardened greyish- 

1 R It. Mallet: “ Geology of Darjilme and the Western Duaio," Mem., Geol. Surv. 
tnd , VoL XI. 

3 G E. Pilgrim Noted on the Geologv of a portion of Bhutan,"’ifec., Geol. Surv. 
tnd., Vol. XXXIV, p. 24. 
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blue shales with a quasi-schistose structure are also seen. Dense 
jungle covers the whole country and as outcrops are small and rare, 
it is impossible to obtain a continuous section or to unravel the 
inter-relationships of the various rock types. At the Sirpo stream 
a fine-grained, light grey quartzite is developed, which under the 
microscope, is seen to consist of small angular grains of quartz 
exhibiting strain shadows, set in a finer quartz matrix. Flakes 
of a pale mica and fragments of magnetite are the only other 
minerals present. Carbonaceous shales are interbedded with the 
quartzites, and in one place there is a coal seam 4 or 5 feet thick. 
Other patches of coal were also found in the neighbourhood, and 
it seemed as though they might once have formed continuous 
seams, having assumed their present lenticular condition as a direct 
result of the intense crushing to which they have been subjected. 
The coal too bears evidence of the same disturbing forces, for 
it is exceedingly friable and powdery, and falls to pieocs when 
handled. These beds bear a remarkable resemblance to similar 
ones found in the Darjeeling Damudas and concerning which F. R. 
Mallet wrote as follows :—“ At the same time, the crushing to which 
the seams have been subjected, has squeezed them so that they 
vary greatly in thickness within a few yards, and has induced a 
flaky structure in the coal itself which renders it so friable that 
it can be crumbled into powder between the fingers with the great¬ 
est ease. This flakiness is in fact true cleavage, and the mineral 
may in one sense be regarded as a coal slate.” 1 

Between the Sirpo stream and Rengmg, black, contorted car¬ 
bonaceous shales and slates are the commonest rocks, but hard 
fine-grained sandstones simulating limestones, and hardened red 
shales were also found. At Renging a hard, coarse, grey, indu¬ 
rated sandstone interbedded with thin bands of dark grey slate 
strikes north 60° east and dips south 30° east at 51°. The dip, 
however, varies greatly and becomes nearly vertical a few yards 
further to the north. 


A traverse was made up the valley of the Sircng from Rotung. 

Oondwauas exposed la f " tl ‘" K l ™‘ l ' r If* °f th '\ ro " te 

the Upper Sireng Valley typical rocks of the Abor \ olcamc Series, but, 


to the south-west of 
Kalek. 


near the point where the Kalek-Mislimg road 
crosses the Sireng, sandstones and shales of 


1 F. it Mil lie t j loc cit p. 15, 
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the Gondwana beds themselves were found. The arbitrary line 
which I have drawn separating the Volcanic Series from the 
Gondwanas proper near Ttenging comes into much the same strike 
here, as a glance at the map indicates. « 

A feature of more than usual interest, however, is the rare 
occurrence of rolled limestone boulders in the upper course of the 
river, that is to say in its narrow head valley, overlooked by the 
high spurs of Torne Hill among which it rises. Hampered by the 
difficult nature of the. area and by want of time, I was unable 
to locate the beds from which the boulders come, but those which 
were seen were composed of a dark bluish-grey, slightly arena¬ 
ceous limestone with generally indeterminable fossil remains, but 
including badlv preserved crinoid ossicles. These rocks undoubted¬ 
ly belong to the base of the Gondwana series, and must occur 
somewhere in the steep, jungle-covered ravine slopes of the upper 
Sireng. 1 

Their interest lies in the light which they throw on those boul¬ 
ders of fossiliferous Permo-Carboniferous limestone found in 1903 
by J. M. Maclarcn at the mouth of tin 4 Subansiri gorge, 1 and from 
which C. JDierier has described a small Anthraeolithic fauna. 2 

It has been generally believed that these fossils have been 
brought from the head-waters of the Subansiri, which was sup¬ 
posed to cut its channel through the main Himalayan range, and 
to have its Sources on the edge of the Tibetan plateau. The 
recent survey work in the Subansiri valley, accomplished during 
the course of the Miri Mission (1911-12), though not finally dis¬ 
proving the contrary, has made it exceedingly doubtful whether 
the Subansiri or any of its principal feeders break through this 
chain. In the light of the Sireng occurrences we are forced to the 
opposite conclusion first brought forward by J. M. Maclarcn, that 
the locus of these fossiliferous beds may be looked for at the base 
of the Damuda series at no very great distance from the plains 
of Assam. The beds in the Abor hills in this position appear 
therefore to indicate roughly a point on the northern coast line ol 
Gondwanaland, or at any rate ns very close proximity. 

1 J. M. Maclarcn : lor. cit., pp 180-187. 

a Prof. C. Dioncr: “ Notes on an Anthraeolithic Fauna fron 9ic mouth of the Su¬ 
bansiri Gorge, Assam," See., Cert Hurv. Irul, Vol. XXXI[ (1905), pp. 189-198; in this 
connection see also T. H Holland : “ Gene- il Rc|mrt, Geological ,Sui vt v of India, 1903-04,” 
Sec., Oert. Surv. Ind., Vol. XXXII, pp. 153-154. 
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Abor Volcanic Series. 

Beyond Renging there is a great development of decomposed 
traps, whioh in hand specimens are usually of dirty grey shades 
with white markings, indicating the position of kaotinized felspar 
crystals. Owing to the vegetation, and the rapidity with which 
observations had to be made while marching with fast-moving 
convoys, the details collected regarding this interesting group of 
rocks are somewhat scanty, and all that can be done is to give 
an account of such exposures as were met with on the direct line 
of march. If the dips seen at Renging are taken as correct, the 
traps and associated socks arc older than the quartzites, slates and 
indurated shales found between that place and Rammidumbang. This 
however is uncertain. Owing to the interbedding of contempora¬ 
neous volcanic bands before they attain their maximum develop¬ 
ment further to the north, with rocks identical in every # respect 
with the Gondwanas proper between Renging and Upper Rotung, 
their age is established. At the same time the sub-division in the 
system to which they should be allotted will remain a matter of 
doubt until further work is done on them. 

H. H. Godwin-Austen in 1875 was the first to draw attention 
to the existence of volcanic rocks in the Eastern Himalaya. In 
the Daphla Iiills he found the Gondwana coal-seams and asso¬ 
ciated rocks succeeded by white quartzite beds, but, having no¬ 
where discovered an actual contact, came to the conclusion that 
they belonged to F. R. Mallet’s Dating series. He writes as fol¬ 
lows :—“ On the road to the bridge built by the force above Camp 
No. 6, a dark green rock is conspicuous by its very trappean 
appearance: at the bridge a very white quartzite underlies it, 
dipping 55° south-east.” 1 

The decomposed beds of trap which outcrop beyond Renging 

camp continue to the top of the kotal from 
I 8o« l St dlw R e°f‘g wMch 

the last view of the plains is obtained. 

Here poor exposures of carbonaceous shales are 
visible. They are followed at once by white and pinkish white 
quartzites, with thin green and bright red shale bands, interbedded 
with which are numerous lava beds extending for over a mile. 
At the top of the ridge down which the road zigzags to the 
smaller branch of the Egar river, there is a very well marked 


1 Godwin-Auaton : loc. eit., p. 30. 
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outcrop of the same kind of rock, but quartzites come in again 
at once and continuing up the Razor Edge ridge, and then across 
the main branch of the Egar stream, reach a point a mile and 
a half below Upper Rotung camp. At this point hardefaed shales 
with an occasional sandy parting crop out but only for a short 
distance, when they are replaced by traps which appear to make 
up the rest of the country as far as Rotung. 

This succession is not continuous, and there are often gaps 
where all outcrops are entirely masked. The exposures too are 
very broken up, the quartzites especially weathering down into 
cuboidal fragments which strew the path. The dip near Upper 
Rotung is 60° to the south-west, but further to the north the 
strike seems to veer more to the east. Near Rotung stockade 
loose pieces of amygdaloidal volcanic rock and a few large blocks 
of volcanic agglomerate can be seen on a “ jhunted ” hillside. 

Therfe is therefore, no doubt about the contemporaneousness 
of these traps with rocks exactly similar to those found associated 
with coal-seams a little further to the south, and the line separat¬ 
ing the Gondwanas from the Abor Volcanic series merely marks 
off the area in which the latter attain their greater development 
and are freer from other deposits. 


Rotung stockade is situated on a flat “ jhumed ” expanse over¬ 
looking the Dihong and some 1,000 feet above 
Rotung 81110 Series flrwund it. The path winds down the precipitous sides 

of the gorge-hke valley through which the river 
here runs, and dense forest masks all outcrops, but in the actual 
bed of the uver excellent exposures are obtained, consisting of massive 
lava flows of dark green and dark reddish rocks, generally containing 
amygdaloidal cavities filled with chalcedony, opal and clear quartz. 
Green and red jasperised bands are common and are probably the 
result of infiltration. The whole series strikes approximately cast 
and west and dips north-north-east at 50°. 


Between Rotung and Yambung, (which is just below the Abor 
village of Kebang), similar decomposed traps 
to R Yambung tl0n R °* Un2 alternate with quartzites, and just below 

Yambung camp an accessible cliff section 
displays hard white and reddish white quartzites, blackened and 
polished within the ilood level of the river. There are also thin 
bands of purple shale and one or two layers of metamorphosed 
shale to be seen. The dip here is at 55° to the north-west. 
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The nearest outcrop of igneous rock along the road is situated 
| mile to the south of i am bung camp, and consists of a fine¬ 
grained grey basalt with a few small cloudy quartz geodes. Under 
the microscope this rock is seen to be made up of a felted mass 
of small, lath-shaped, plagioclase felspar crystals set in a decomposed 
chloritic ground mass, which also contains small grains of magnetite 
and small decomposed augite crystals. 

The series is next met with in the neighbourhood of Riu, though 

The Abor Volcanic tlic ^bor track Allowed by the exploration 
Series In the neighbour- column between Komsing and that place kept 
hood of Riu. for the most part over soil and jungle-covered 

slopes, where exposures were exceedingly poor. The only rocks 
visible along the eight miles of road separating these two vil¬ 
lages being dark greyish-blue decomposed amygdaloidal lavas, inter- 
bedded with shale-like tuffs and with purple and greenish slaty 
shales, with an occasional brownish rod sandstone parting. • 

Riu itself is situated on a steep hillside at an elevation of 2,050 
feet above the sea and some 1,250 feet above the Dihong. There 
is a steep descent to the liver across reddish tenacious clay, the 
product of the weathering of the traps. The river-bed is here 
about 200 yards wide, and the flood level over 70 feet above that 
of the winter. Excellent exposures of the traps are seen on both 
banks, the flows being very massive and little weathered, and 
sometimes showing a rough prismatic jointing. Hard white and 
reddish-white, massive quartzites are in places interbedded with 
the traps. The gcneial strike is north 18° west, and the dip at 
44° in an easterly direction. 

Traces of volcanic rocks are found beyond Riu on the steep 
descent which the northerly road makes to the Ebung stream, but, 
after crossing this, greyish white quaitzites are followed by a suc¬ 
cession of traps interbedded with purple shales and quartzites until 
the road reaches the river-bed again, where massive greenish grey 
and reddish outcrops of lava-flows up to 60 feet in thickness arc 
found. The strike is here north-14°-west and there is little doubt 
that the quartzites are identical with those found below Riu. The 
river flows straight along the strike, and the water is confined in 
a narrow, and very deep rock-bound channel. Some of the traps 
are amygdaloidal, and are interbedded in one place with a thick 
bed of shale which has been hardened by thermal metamorphism, 
become light browm in colour, and developed a new jointing 
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perpendicular to the bedding planes. The junction of the flow with 
the shale can be seen and illustrates at a glance the contempo¬ 
raneous nature of the former. 

At Geku crossing, a little further up stream the roqks on both 
banks of the river strike north and south and 
crossing 118 ** ° ekU dip west at 45°, though there is still a good 

deal of local variation. Hard, fine-grained, greyish- 
black sandstones and quartzites in well developed layers, often with 
joints and bedding planes marked by quartz infiltrations, are here 
inter bedded with greyish, indurated slates and reddish, greenish and 
mottled red and green volcanic ashes. The latter sometimes graduate 
into thin shales of a yellow colour with irregular purple blotches. 
Between the Geku crossing and the junction of the Mabung stream, 
on which the important Minyong village of Riga is situated, there 
are good exposures of these rocks. After crossing the variegated 
voleanip ashe3, hard, greyish-black sandstones are met with, which 
in, places arc interbedded with hardened slaty bands; the original 
shaly structure is however quite evident. Large rounded boulders of 
traps of various sorts, and of agglomerates containing amygdaloidal 
pebbles are very common in the bed of the river. The greater 
part of the detritus brought down by the Mabung is also of vol¬ 
canic origin. On the nortli bank of this small stream, greyish- 
green shales with well marked joints and bedding-planes can be 
seen, and on the opposite bank of the Dihong dark sandstones 
crop out. In places the latter contain layers of shale with very 
numerous clay-ironstone nodules. At the mouth of the Mabung 
the dip is north-north-east at G4°, but the rapid changes in dip 
and strike are very peculiar. 

Petrology of the Abor Traps. 

Almost all the specimens collected consist of greyish, greenish 
or reddish basaltic, traps, often very amygdaloidal, but sometimes 
quite solid and showing signs of crushing and mechanical deformation. 
The ground-mass is always very much decomposed and imperfectly 
crystallized, containing amah augite and magnetite granules. Fairly 
fresh lath-shaped felspars often occur and there are also large 
tabular forms,—once felspar phenocrysts. Remnants of ophitic 
and micro-ophitic structure are generally visible. In every slide 
examined green or greenish yellow patches of palagonite occur, 
usually in rounded masses, but sometimes of a more irregular 
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shape. These appear to represent the residual glassy portions of 
the magma filling in irregular interspaces between the crystallized 
portions. Extensive decomposition into chlorite, occurring in per¬ 
fect spherical amygdules, takes place in some slides. There is 
also a large amount of chalcedony present which appears to be 
derived from the felspars. 

In a slide from the Dihong bed at Rotung stockade colourless 
prisms of epidote occur in a quartz geode, the crystals frequently 
radiating from the walls, though in some cases a layer of quartz 
intervenes. In a few cases an edge of a large geode is continued 
across the slide as a distinct fissure filled with quartz or with 
quartz and palagonifce, finally dying out in the ground-mass. In 
other cases the amygdules contain an outer layer of palagonitc 
in addition to epidote and quartz. The specific gravities of the 
traps range from 2 - 826 to 2*958. T am indebted to Mr. H. S. 
Jiion, Curator of the Geological Museum and Laboratory,* for ex¬ 
amining the rocks for me whilst 1 was in the field, and to my 
colleagues Messrs. 0. S. Fox and R. C. Burton for looking over the 
slides on my return. 

These rocks show great resemblances to the palagonite-bearing 
traps described bv (’. S. Middlemiss from the Rajmahal Hills, 1 
which in their general method of occurrence are also very similar 
to those of the Abor Volcanic Series This will be at once noticed 
from the following description by Mcdlicott and Blanford :— 

“ In its typical locality the Rajmahal group of the Rajmahal 
series consists of a succession of basaltic lava-flows or 
traps with inteistratifications of shale and sandstone. 
The sedimentary bands arc held to have been deposited 
in the intervals of time which elapsed between the 
volcanic outbursts, by the circumstance that the different 
bands of shale and sandstone differ from each other 
in mineral character, and also that the upper surface 
of the shaly beds has sometimes been hardened and 
altered by the contact of the overlying basalt, whilst 
the lower surface is never affected. The sedimentary 
bands arc chiefly composed of hard white and grey 
shale, carbonaceous shale, white and grey sandstone, 
and hard quartzose grit.” 2 

1 C. S. Middlomiss: “ On some Palagomto-braring traps of the liajmahal Hill* and 
1 accan,” Rec., Gexil. Surv. I rut., Vol. XXII, pp. 220-235. 

* Manual of the Geology of Indus, 2nd cdn. (1893),|p. 175. 
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Metamorphic Rocks. 

As considerable differences of opinion exist regarding the 
nomenclature and age of the metamorphic rocks of the Eastern 
Himalaya, I propose to summarise here the views of various au¬ 
thors on them 

F. R. Mallet working in the Darjeeling and Buxar Duars areas 
proposed the names Baling and Baxa series for the rock systems 
which lie between the Gondwanas and the true crystalline strata 
forming the core of the Himalaya. lie was inclined to believe 
that the Dalings were younger than the Gondwanas and was un¬ 
able to make up his mind about the Baxas. 1 * 

R. D. Oldham gives the following concise description of the 
two series :—“ They consist of light green, slightly greasy, slates, 
sometimes interbanded with a dark greenish grey kind, passing in¬ 
sensibly into ordinary clay slates and more or less earthy or sil¬ 
very according to the degree of alteration they have undergone. 
There are also bands of quartzite and quartz flags, occasionally 
some hornblende schist, sometimes slightly calcareous and passing 
into an impure dolomite containing crystals of aetinolite. This 
is, however, a rare and exceptional rock, the most prominent 
lithological distinctions between these and the succeeding Baxa 
scries being the almost complete absence of lime and the rarity 
of the brilliantly-coloured alternations of slates.” lie then goes 
on to say that “ the opinion now prevalent is that of two conti¬ 
guous series of beds the one which exhibits the greatest degree of 
metamorphism is priind facie the older,” and later refers to that 
common feature ot Himalayan sections in which the newer beds 
apparently dip under older ones. While the almost universal 

prevalence of overfold mg and reversed faulting in the outer Hima¬ 
laya is admitted, the former statement regarding the degree of 
metamorphism cannot be accepted in its entirety. 8 

Colonel H. H. Godwin-Austen records the occurrence of meta¬ 
morphic rocks in the Daphla Hills and looked upon them as pro¬ 
bably representing Mallet’s Dalmg Series, but made no suggestion 
as to their age. 3 

T. D. LaTouche working in the Aka country, some GO miles 
to the west of Godwin-Austen’s traverse, met with micaceous slaty 

1 >’ J! Mullet . lor nt, pp .18 and 44. 

* M'tr.ual of the Geology of India, 2nd edn. (1893), p. 7(5. 

3 Godwin-Austen : loc. cit., p. 39. 
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schists and silvery greenish mica schists sometimes slightly talcose, 
which he regarded as the equivalent of the Daling slates and 
schists of Sikkim, but stated that he was unable to throw any light 
upon the question as to which of these series is the older. 1 

P. N. Bose states that in Sikkim phyllites form the predomi¬ 
nant rocks of the Daling group, passing sometimes into silvery 
mica schists, dark clay slates with thick quartzite bands; grit¬ 
stone, impure siliceous limestone and highly carbonaceous shales 
also occur. He considers that they represent the slate series of 
the north-west Himalaya, and C. L. Griosbach’s Haimanta system 
of the Central Himalaya. 2 

J. M. Maclaren found metamorphic rocks m situ at the Brah- 
makund, as quartz schists, and 0 or 7 miles north-west of the 
Kund, as garnet and amphibolite schists. The quartzites, which 
form a very large percentage of the rock debris in the ^ver-bed 
at the Brahmakhund, he regarded as not improbably representing 
a portion of the Purana system, and small quantities of a schistose 
slate or phyllite “ represent in all probability the Daling series 
of Purana rocks first described by Mallet in Sikkim.” 3 

G. E. Pilgrim iri a paper on the geology of parts of Bhutan 
states that there can be little doubt that both Dalings and Baxas 
belong to the Purana group. The Dalings he describes as 
“ grey or greenish schists sometimes carbonaceous passing up into 
quartzites, and the Baxas as mainly dolomites and quartzites with 
flaggy quartzites and quartz schists.” This author believes that the 
Baxas are younger than the Dalings and that both series were 
deposited along this part of the sub-Himalaya, but ancient fault¬ 
ing and subsequent denudation has entirely removed one or other 
of them from over large areas. He also feels inclined to regard 
these beds as the equivalents of the dolomites and slates of Naini 
Tal, but recognises the difficulty of correlating strata at a great 
distance from each other on mere lithological resemblances. 4 

L. L. Perm or expresses the verbal opinion, based on the similarity 
in composition of the Sikkim Dalmgs^ and the Dharwars of 
the Central Provinces, and their respective relationships to the 

* T. I). LnToochc : lor at , p 123. 

2 P. N. Bose “ Geology and Mineral Resources of Sikkim,” Rrc„ Ged. Surv. Ind., 
Vol. XXIV, pp. 222-223. 

3 J. M, Maclaren : he. at., pp. 182-183. 

* G. E. Pilgrim : loc. at., pp. 22-30. 
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gneissoso rocks of the two areas, that the two systems are of the 
same age. 

H. H. Hayden, after referring to the facts that both the 
Dalings and the Baxas appear to overlie the crushed representa¬ 
tives of the Damuda and other outer series of the sub-Himalayan 
zone,—a position brought about by recumbent folds and reversed 
faults, and to the progressive metamorphism of each higher mem¬ 
ber, considers that we may safely assume that the apparent sequence 
is the reverse of the true one, and that the Daling is in reality 
older than the Baxa series and the latter older than the Damudas. 


Moreover, both series are referred to the pre-Cambrian systems of 
the Indian Peninsula of which thev probably constitute merely 
an outlying portion, the Dalings resembling in some respects the 
Dharwars, and the Baxa series finding its nearest relatives amongst 
the members of the Cuddapah system. 1 

It i& impossible to come nearer the truth than this in the 
absence of further evidence. My hurried observations made on the 
metamorphic strata exposed in the inner ranges of the Abor hills 
are not complete enough to permit of any extended sub-dividing, 
and I shall therefore only put on record the sections passed over 
without commenting on the probable ages of the beds themselves. 

These two villages are situated on the west bank t>f the Dihong 


The Metamorphic to the north of Xambung, and the area 

Series around Pugin and around them presents immense difficulties to 
Yekshl.* the geologist owing to the thick soil-cap, the 


almost impenetrable grass growths and the thick forests. It is 


certain that the Abor Volcanic Series continues for two miles 


beyond Yambung, but beyond this all exposures are hidden. Small 
pieces of quartzite, slate and greyish fine-grained phyllite are found 
on the Abor track, and as the harder strata of the volcanic series 
are left behind the character of the country changes, the narrow 
valley opening out and the higher spurs becoming flatter and 
rounder. Ascents were made on to the high ground to the west 
of Pangin and from there extensive views of a lofty range to the 
north of the Chuliakatta Mishrni country were obtained, but during 
these journeys not a singie rock outcrop was discovered. 

The main Abor track from the south crosses the Dihong by 
a long tubular cane bridge between Yeksbi and Komsing. At this 


1 Burrard and Hayden: “ Geography and Geology of tho Himalaya Mountains and 
Tibet,” pt. IV, pp. 223-229. 

* Spit Yek>hing on the map 
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point fine-grained sericitic schists with thin quartz veins strike 
north-20°-east and dip indifferently at high angles. Opposite Yek- 
shi there is a development of a brecciated limestone and streams 
flowing from this deposit calcareous tufa. One mile downstream 
from the bridge, sections of highly contorted slates, phyllitcs and 
thin bands of hard brecciated limestones strike north-20°-east. 
The only rocks in situ around the village of Rooming are highh 
contorted purple slates, but pieces of slaty dolomitic limestom 
are often found about the “ jhumed” hillsides. 

In Geku village there are outcrops of purple, bluish-grey am 
The Metanssrpbic yellowish slates with red blotches, whose gen 

Series between Oekn and *eral appearance recalled to my mind the Chaunj 

Magyi slates of the Northern Shan States 


Paling. 


They are strongly cleaved, the planes i uniting east-north-east am 
west-south-west, while the dip is high in both directions. In the 
small stream beyond the village, boulders of amygdalofflal traps 
are seen, indicating a junction of the met amorphic, rocks with the 
Abor Volcanic Series in the near vicinity. Similar slates are found 
at long intervals between Geku and Komkar and the great varia¬ 
tion in the dip and strike of the different exposures indicates con¬ 
siderable surface displacement. Purple slates and quartzites con¬ 
tinue from Komkar to the Karpin stream, and an outcrop on the 
top of the pass from which the wider part of the valley towards 
Shimong Is first seen, gives a noith-west south-east strike and a 
dip at 45° to the north-east. The road here crosses along the tops 
of steep “ jhums” and winds around the heads of narrow’, deep val¬ 
leys formed by the smaller tributaries of the Dihong. Near Shi¬ 
mong itself, flaggy quartzites crop out and are used hereabouts 
to pave the road. Between Shimong and Puging there is but 
little variation in the lithlogieal character of the rocks met wit.li, 
and purple and dark grey slates with well marked beds of hard 
quartzite make up the succession. .Exposures are only obtained 
in the stream-beds, and elsewhere a thick ieddish soil-cap masks 
all outcrops. 

From a “ )hum” two miles to the south of Gette a well marked 
plateau about B>0 feet above the present level of the Dihong is 
seen, the formation on the opposite bank though clearly visible 
is not so well marked. Looking down stream from this point, the 
steep, forest-clad slopes of the narrow valley of the Dihong below 
Shimong are very striking, marking as thev do the position of the 

c 2 
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harder igneous rocks which come in there. Just below this again 
there is a further broadening out on a smaller scale, caused by 
the ash and shale bands outcropping below Geku, but to the south 
of this the river enters the narrowest part of its valley formed 
by the main masses of the volcanic series. 

As Puging is reached the metamorphism becomes stronger and 
slates give place to phyllites with very ‘fine-grained mica schists. 
Extremely crushed bands of reddish and greenish amygdaloidal 
traps are seen in a few places, but it is impossible to say whether 
these are connected with the Abor Volcanic Series or belong to 
the metamorphic rocks proper. From the high “ jhunus” 3,000 feet 
above the Dihong at Puging, the eourse of the river to the north¬ 
west is seen to become again very gorge-like and narrow, bounded 
in the far distance by a magnificent snowy range, while towards 
the north-east there is another but less lofty snowy range in which 
the upturned edges of contorted strata are clearly visible. 

Beyond Puging the general direction of the track continues to 
the north to avoid two large bends in the course of the Diliong 
itself. There is a very steep ascent at first, which further on be¬ 
comes easier when greenish grey chloritic slates, hard sandy grit 
bands, and very metamorphosed banded purple and green slates 
crop out. These slates contain much quartz whiclf often has a 
cellular structure. 

The watershed is reached at about 4,000 feet, after which there 

is an exceedingly precipitous descent to the 

Dolomite Series. ..... . , , 

oisi river over metamorphosed and verv brec- 

ciated, dark bluish-grey dolomites in thick beds, with an occasional 
sandv layer. The strike at the bottom is north-west south-east with 
a dip at 80° to the south-west. The valley of the Sisi is only 50 
yards across, but it has a flood level of 35 feet and is full of large, 
water-worn schistose and gneissic boulders, a garnetiferous mica 
schist being the commonest rock. These dolomites continue to 
a point half way between the Sisi river and the next Abor village 
of Rikor, where they are followed by fissile paper schists with 
numerous long Ienticles of quartz. Good exposures of these rocks 
are obtained in the bed ot the Siri river where they strike north¬ 
west south-east and have a vertical dip. On the long spur below 

Rikor, boulders of a dark mica schist and of a fine-grained augen 
gneiss were found, but these are probably water-borne. Fine¬ 
grained dark biotite schists crop out one mile below Rikor village 
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and are followed by quartzite bands which soon give place to the 
metamorphosed dolomitic series again, the strike of which is vari¬ 
able though usually east-north-east west-south-west with a vertical 
dip. Flaggy dolomitic beds are common, and the calcium carbonate 
washed out by small streams is re-deposited in round concretions, 
which are seen along the path in many places. The last outcrop 
of dolomite is found at* a point half way up the steep ascent to < 
the village of Paling from the Dihong, and is followed by a scries 
of quartzites, sericitic schists and micaceous phyllites, sometimes 
entirely composed of a silvery white mica. Small drawn-out 
pieces of quartz are common in these rocks which \ mile to the 
north of Paling strike east and west and dip north at 35°. 

Mica-Schist Series. 

Somewhere near the point where the road leaves the Dihong 
after descending the steep path from the little plateau on which 
Paling is built, the metamorphic rocks aie followed by true mica 
schists and associated crystalline limestones with a schistose struc¬ 
ture. These constantly strike; north-east south-west and dip at 
85° to 90° to the north-west. Finely grained and well banded 
biotite and jnuscovite schists with rarely a thin development of 
quartz or actinolite schist, are found to the south of Singing, the 
highest point up the river reached by the Dihong Exploration Column. 
As these rocks appear to constitute a different lithological group to 
the ones met with before, 1 have placed them together under the 
heading Mica-Schist Series. 

To account for the repetition of similar groups of rocks, especi¬ 
ally in the volcanic and metamorphic series, as the Dihong valley 
is traversed from south to north, the existence of closely packed, 
sinuous folds, often overfolded and overthrust, but having a general 
north-east south-west trend, is suggested. The true structure will, 
however, only be brought to light when more detailed surveys of 
the Abor hills and other surrounding regions have been made. 

f 

Economic Geology. 

I obtained gold from the gravel beach in the bed of the Brah¬ 
maputra at Kobo, but only in insignificant 
quantities representing less than | grain gold per 
ton. J. M. Maclaren has already prospected the Dihong from the point 



252 Records of the Geological Survey of India. [Vol. XLII. 

where it enters the Brahmaputra to Pasighat, and found gold in 
small quantities in all the gravels he examined. With regard 
to the gravels at Pasighat itself, he writes: “For the first time in 
Assam a considerable residue of black sand failed to yield colours 
of gold.” 1 I have to confirm this observation, being quite unable 
to obtain any gold from these gravels. 

> Further into the Abor hills the current of the river does not 
permit of the deposition of gold, and only very rarely of gravel 
banks of any kind. Pan tests were made on the material dug 
out of pot-holes which are under the river during the rains, but 
no trace of gold was found in them. There are no banks of gravel 
suitable for dredging in any part ol the river 'known to me, and 
on general grounds I can hold out little encouragement for gold 
prospecting higher up. 

In the body of this report I have already drawn attention to 

„ « the occurrence of coal in strata of two ages 

Coal ° 

m the outer Abor hills. Sandstones of Siwalik 
age in the neighbourhood of Pasighat often contain nests of bright 
lignite of good quality. The deposits, however, are not conti¬ 
nuous and the fragments of lignite merely represent the remains 
of water-logged drift-wood carried down to the sandstones during 
their formation. This occurrence is of no economic value whatever. 

Patches of coal are also iound in the Gondwana rocks of the 
Sirpo valley. Though once continuous seams, they have now 
assumed the form ol lenticular patches owing to the intense crush¬ 
ing to which they have been subjected. This too has made the 
coal itself friable and dusty, so that it falls to powder when 
handled. The quality of the material is very poor, the percentage 
of ash being unusually high and the volatile matter low. Even 
if the seams were thicker and continuous, and cheap transport 
to the plains of Assam available, the cost of working in these 
rocks would be enormous and such Gondwana coal as I saw in 
the Abor hills is never likely to be mined as a profitable under¬ 
taking. I am informed by Captain O’Neill, I.M.S., that coal 
seams outcrop is the Aieng country on the east of the Dihong, 
but no opportunity occurri - for a traverse in that direction. It 
is highly probable that these seams are of the same age as those 
discovered in the ►Sirpo vallev and there is no reason to suppose 
that their composition is any better. Captain Sir George Duff 

1 J. AI. AGclcUun * *: Hold m Assam ’ /tec., Gcol. Haro. Vo!. XXXI, p. 224. 
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Iron-ores. 


Sutherland Dunbar Bart., also reported the existence of coal in the 
Galong Abor country further to the west. This area, however, was 
quite beyond the routes of the columns to which I was attached. 

In the'bed of the Dihong at the Geku crossing, thin bands 
of shale are found which contain numerous 
nodules of clay-ironstone of good appearance. 
So numerous do these sometimes become that in places it might 
be possible to work the rock as an iron ore. The quantity avail¬ 
able, however, cannot be large. I have given an account of the 
associated rocks in an earlier paragraph and there is no need to 
repeat the description here. 

The copper and brass used by the Abors in the manufacture 
Copper articles of personal adornment, such as 

bracelets, come either from the bazaars of the 
plains of Assam or, especially in the northern part of the Dihong 
valley amongst the Shimong and .Taubo tribes, from Tibet? They 
appear to be unacquainted with the extraction of any of the metals 
from their ores, and the only metallurgical operations I saw or heard 
of in the country, were those connected with the primitive trade 
of the blacksmith and coppersmith, and the manufacture of knives 
or spears, and bracelets or petty trinkets respectively. The 
exigencies of the march prevented me from making as complete 
an examination of the mctamorphic strata which I passed over 

as I should have liked to do, but in the bed of the Sisi river 1 saw 

rolled fragments of rock containing specks of clialcopyrite, and I 
would draw the attention of future prospectors to the watershed 
of this tributary of the Dihong as one which is worth looking 
over for copper ores. 

Beds of white, coarsely crystalline limestone or marble are 

associated with mica schists in the neigh¬ 

bourhood of Singing. Tn appearance they re¬ 
called to my mind the saecharoidal marbles of Hagaing in Upper 
Burma. I am unable to give any estimate as to the available 
quantities. 

The Abors sometimes manufacture coarse earthenware pottery, 
but they appear to use any clay which hap- 
Eartbenware Clays. p en8 to k e found i n the immediate vicinity. 

Some of the light red tenacious clays formed from the disintegra¬ 
tion of the rocks of the Abor volcanic series would make the best 
kind of material for this industry. 


Marble. 
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A Traverse across the Naga Hills of AssXm from 
Dimapur to the neighbourhood of Sarameti 
Peak. By E. H. Pascoe, M.A. ( Cantab .), B.Sc. 
( Lond .), F.G.S., Assistant Superintendent, Geological 
Survey of India. (With Plates 28 to 32.) 


Preliminary. 


The following sketch is the result of my Reputation to accom¬ 
pany a punitive column in charge of Lieute¬ 
nant-Colonel A. E. Woods, Deputy Commissioner 
of the Naga Hills District, and Major C. Bliss, to a village some 
nine miles north-north-east of Sarameti, the highest peak (12,557 
feet) in the Arakan Yoma. This village, known as Makwari or 
Makuri on the Burma side, but as Dzuleohili or Gulachili by its 
own inhabitants, lies in the unadministered territory between the 
Naga Hills and Upper Chindwin Districts, in a region hitherto 
entirely unexplored. The column left Koliima at the beginning of 
January and returned the middle of February 1911. The length 
of the traverse in a direct line between Dimapur (Manipur Hoad 
Railway Station) and Dzuleohili is SO miles. 

Covering the less interesting part of the route J inch maps 
were available, but east of the Tepe and Tuzu 
Rivers there was nothing but the conjectured 
topography published in the Indian Atlas (1 inch to 4 miles, Sheet 
130, S.E.), much of which proved to be fundamentally incorrect. 
By the courtesy of Captain V. R. Cotter, Assistant Director of 
Surveys, Assam, I was able to locate the features of geological 
interest on a tracing of the map he was constructing, by means 

of geographical notes made en route and by pedometer readings 

on the march, kindly supplied bv Captain A. L. Molesworth. This 
part of the geological map, therefore, can only be approximately 
correct (see PI. 32). 

A report and geological map by Mr. R. D. Oldham on the 
geology of parts of Manipur and the Naga 

Hills. {Mem. Geo. Sur. if Ind., Vol. XIX, 

Article 4) deals with country immediately around Kohima, and, 
further south, includes a long section from Laklupur in Kachar 


Mops. 


Previous work. 
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through Manipur to the Chindwin River in Burma. A paper and 
geological map by Mr. Hayden (Rec. Geol. Sur. of Ind., Vol. 
XL, page 283) are the result of a more extensive survey from 
Kohima north-eastwards as far as Jaipur. 1 

Tertiary strata representing in all probability the Tipam series 

Introduction are ex P ose( ^ on the west, and are succeeded 

eastwards by the argillaceous Disang series to 
which the greater part of the rocks passed over belong; beyond 
these are beds which I have classed as doubtful “ Axials.” The 
structure appears to be that of a series of tightly packed, isoclinal, 
sinuous, rising and pitching folds, with a general north-north¬ 
east to south-south Avest trend, and more or less overfolded 
towards the west. The strike follows the hill ranges, occasionally 
swinging round to north and south, or to north-east and south¬ 
west. Vertical strata are common but a dip of about 45° is per¬ 
haps commoner still: in some places the dip is quite gentle and may 
remain so for some distance. In this traverse there was a ten¬ 
dency for the rocks to dip towards the centre of a ridge, the 
valleys coinciding with anticlinal folds ; there are good examples of 
the latter in the Tuzu and Tope Rivers. 

The country is mountainous : ridge after ridge, rising commonly 
3,000—4,000 feet above the intervening, steep, 
FlonT and* Soil. Fe<,t,,rep ’ well-watered valleys, are crossed on the way 

eastwards and become more uniformly higher 
until the Sarameti range is reached, which contains several peaks 
from 9,000 to 12,000 feet high, lightly snow-capped during cold 
weather. The watershed between the Brahmaputra and Chindwin 
valleys occurs much further to the west, coinciding with the 
Kopamedza or Nummuh range, nearer the centre of the Disang 
outcrop. The tops of many of the ridges give rise to a pecu¬ 
liarly level sky-line, a good example being seen at Sakhaboma, a 
day’s march east of Kohima. The jungle is very dense in places 
and the undergrowth usually sufficient to prevent progress. The 
chief obstacle to survey work in the unadministered country is 
the scarcity of paths and the frequently impassable state of those 


1 See also :—The coal of Assam—II. B. Medlicott (Mem., C/col. Sur. Ind., 
vol. IV, Art. 3); The Geology of Pegu—Win. Theobald (Ibid., vol. X, Art. 3) ; 
The Coalfields of tho Naga Hills bordering the Lakhmipm' and Sibsagar Districts, 
Assam—F. R. Mallet (Ibid., vol. XII, Art. 2); The Geology of Upper Assam— 
J. M. Maclaren (See., Oeul. Sur. Ind., vol. XXXI, p. 17ft) ; The Jaipur and Nazira 
Coalfields, Upper Assam—R. It. Simpson (Ibid., vol. XXXIV, p. 199). 
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that exist; there is scarcely any communication between neigh¬ 
bouring villages, which are, as often as not, at war with one 
another. Oaks and chestnuts abound : forests of pine-trees, usually 
accompanied bv small, stemless date-palms, occur somewhat capri¬ 
ciously on both the higher and lower slopes. On the ridge above 
Puchimi flourishes a tree rhododendron, probably the Himalayan Rh. 
arboreum. Near villages are found bamboos of enormous size, 
much prized by the Nagas ; many kinds of ferns and orchids are 
to be seen everywhere. ThoDisang shales produce a fairly rich soil 
and the terrace system of rice cultivation has been brought to a high 
standard. A certain amount of cotton is grown and a species of 
millet known as “ Job’s Tears,” the staple food of the country, is 
raised on “ jhum ” land, i.e., clearings which after cultivation for 
a couple of seasons are allowed to lie fallow for seven or eight 
years. The dense jungle, such as that found on Nummuh, pro¬ 
duces a' rich black mould ; near villages this is used for raising 
small crops of indigo employed for dyeing blankets. In more 
open places a red ferruginous soil is forming. 

The double traverse will be described in the order of the out- 


The Tipant rocks 


ward journey, lrom west to east. The alluvium 
of the Dhansiri River ends below the 8ama- 


guting ridge where hills of Tertiary rocks commence somewhat 
abruptly. These Tertiary rocks belong apparently to the Tipam 
series, and extend to about a mile west of Kadiuba peak. Sand¬ 
stone, predominates, grey-blown or olive in colour, sometimes 
massive, sometimes fairly well-bedded, varying from a line to moderately 
coarse texture. A comparatively soft iron-stained sand-rock, 
reminding one of the .Burmese Irrawadi sandstone, is frequently 
seen. In this local patches ot ferruginous matter sometimes occur, 
similar to those which, in the Burma series, mark the resting 
places of fossilized tree-trunks; no fossil W'ood, however, was found, 
and it is to be noticed that Mr. Oldham makes no mention of 


having observed this substance during his survey. Ripple-marking, 
current-bedding and local unconformity are not uncommon. Small 
streaks and patches of l : _uitc are occasionally observable, the latter 
sometimes associated with iron-staining and yellow ochre, and 
evidently the remains of a branch of wood. Grey or grey-blue 
shales, sometimes micaceous, and blue cluixhy clay, play a se¬ 
condary part, but beds of alternating sandstone and clay are 
common. No fossils were found during this traverse, but some 
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badly preserved pelecypods were discovered by Mr. Oldbam in the 
Diphu River gorge, presumably near Samaguting. 1 

This side of the 23rd milestone from Dimapur the last exposure 
• of white, soft, Tipam sand-rock is seen: 
dary'** 1 * * J ° U ° beyond this shale and sandstone of a different 

character appear, which belong to the Disang 
series. 2 The junction has been found by Mr. Hayden, further 
north, to be a reversed fault. 3 I could find no occurrences of either 
“ Coal Measures ” or Tipam sandstone south-east of this fault. 

East of the boundary the first beds met with are dark car¬ 
bonaceous shales with thin bands of fine sand¬ 
stone or massive shale, but further up the 
road thick massive sandstone with thin shale partings here and 
there, form the range containing the peak of Kadiuba: these beds 
show considerable contortion. The same sandstone but in greater 
thickness is seen again in the neighbourhood of Karuphima village and 
culminates in the peak of Smenuchika (7,379 feet). Between these 
two exposures the beds consist of the usual shales. The massive 
sandstone is no doubt Mallet’s “ Naogaon (Sandstone ” forming the 
top of the Disangs; its reduplication may be a natural sequence 
or a result of minor thrusting or folding. Further eastwards ex¬ 
tends for many miles a monotonous sequence of argillaceous strata, 
varied here and there bv haul bands of fine sandstone, which 
however is never verv thick and lias the appearance of being 
merely a more massive, impure variety of the shales. A concre¬ 
tionary texture on a small scale was observed three or four miles 
east of Kohima. A harder type of bed, weathering like a lime¬ 
stone but containing no calcareous matter, is seen east of the 
villages of Phekrokejima and Losami, and is also found on the 
top of Nummuh peak. In the more western parts the argillaceous 
beds consist of shales, blue or grev in colour, the layers of which 
are often characterized bv a peculiar crinkled surface; the harder 
material occurs in thin layers or lenticlcs. Iron pyrites is sometimes 
seen in the shales, and carbonaceous matter is common. Passing 
eastwards metamorphism increases and a transition from shales 


1 Mem.. Geol Sur. Ind , vol. XIX, Ait 4, p 12 

2 Mr. Oldham diow the boundary a little further to the east, but sections 
in tho new road, I think, now make clear its position, winch moreover lies on 
the lino of strike ot the boundary in the Barak valley to the south, and according 
to Mr. Hayden’s map, of the boundary west of Woltiia to the north. Sec maps— 
Mem.,, Geol. Sur. Ind., XIX, Art. 4, and Rec. XL, p. 144. 

* Geol. Sur. lnd., vol. XL, p. 283. 
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Serpentine. 


to hard glossy slates takes place; these are usually dark blue in 
colour, weathering to a greenish or greyish white. East of Ches- 
wejuina thin veins of quartz become more noticeable, and reach 
thicknesses of three or four feet east of Chomi: near <thc junction 
of the Tepe with the Tuzu, and elsewhere, quartz is seen in eye¬ 
shaped lenticles in the slate. East of the Tuzu, in the vicinity 
of the serpentine, the sediments become more foliated and schistose ; 
foliated phyllite is common and a few pieces of a banded crumpled 
schist were picked up. These phyllites are frequently talcose 
or chloritic, green in colour and soapy to the touch. Carbonaceous 
matter in the form of graphite occurs in connection with some of 
the more metamorphosed rocks and also ftith the quartz veins. 
A brine and sulphur spring occurs in the small stream north of 
Phozami; the former is not uncommon in the Disangs. 

It was difficult on a rapid march, without sections and without 
a map, to determine the correct sequence of 
rocks m the neighbourhood of the serpentine, 
but the latter corresponds in position to the band mapped by 
Mr. R. D. Oldham in Manipur. Small pieces of it were picked 
up in the Lanier River, so that it certainly extends up part of this 
valley: large fragments of serpentine and gabbro were seen in two 
of the branches of the large tributary of the Tepe immediately 
south-west of Chimi, so that there must be igneous exposures 
west of the ridge here. Between Puchimi and Karami the serpentine 
cropped out in the form of a line of conical crag-crowned hills 
with scant vegetation 1 ; the rock consists of a confused mass of 
both massive and fibrous serpentine. In other places the ser¬ 
pentine with its associated chrysotile and chlorite has to a large 
extent become schistose and is with difficulty distinguishable from 
the metamorphosed sediments among which it occurs. 

Boulders of the following types, from which the derivation 
of the serpentine may be deduced, were collect- 

Pelrology of (he e( j j n Tuzu River and some of its tri- 
■erpentlne rocks 

butanes :— 

(»' A hornblende-enstatite-olivine-gabbro. This is a coarse- 
textured, mottled dark green and white rock, which under 
the microscope (see pi. 28, fig. 1 and 2) is seen to consist 
of saussuritised felspar, green pleochroic hornblende with 
the characteristic double cleavage, enstatite (“ broiuite ”), 


1 Cf. Mem., C col. Sur. Ind., vol. XIX, Art. 4, p. f*. 
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augite intergrown with both the amphibole and the 
rhombic pyroxene, and olivine. The augite is considerably 
cracked, the cracks being filled with calcite and other 
decomposition products. Diallage striation is occa¬ 
sionally seen and also a regular arrangement of lozenge¬ 
shaped inclusions; it is usually either intergrown with 
or bordered by hornblende, of which some at least is 
secondary. The rhombic pyroxene is light yellowish in 
colour and slightly pleochroic, altering here and there 
to bastite ; it has an extinction angle of as much as 5-6°. 
The slide shows a little olivine in two places, changing 
into serpentine with the usual mesh-structure. Iron 
ores are practically absent. This rock would pass 
readily into a diorite, norite or peridotite; it is not 
unlike a rock described by Mr. J. F. Kemp, from 
near Elizabothstown, Adirondack's, but magnetite is 
absent in the Naga type. 1 

(ii) A diallagc-gabbro. This rock is milky white spotted with 
dark green pyroxene. The bulk of it consists of felspar 
which, though much decomposed, shows distinct twin- 
lainellse which are very frequently wedge-shaped: it 
appears to be a medium Iabradorite (see pi. 29, fig. 1). The 
monoclinic pyroxene shows the striation of both diallage 
and salite, and is surrounded by a rim of clear light 
green, pleochroic, secondary hornblende, which, under 
a high power is seen to penetrate the diallage “ prisms ” 
or “ columns.” Irregular pieces of this uralitic horn¬ 
blende are scattered about the slide and frequently 
contain small kernels of diallage. 

(Hi) A serpentinized Lherzolite or altered picotite-enstatite- 
diallage-peridotite. This is a black rock in which lus¬ 
trous green crystals of diallage can be observed. Felspar 
is absent. The bulk of the rock consists of serpentine 
in the meshes of which grains of undecomposed olivine 
can be seen (pi. 29, fig. 2, pi. 30 and pi. 31, fig. 1) ; some 
of the serpentine shows “ knitted ” structure and appears 
to have been derived from pyroxene, Rhombic pyroxene is 
plentiful, is not perceptibly pleochroic, shows a fairly dis¬ 
tinct cleavage, and has a considerable extinction angle; 


* Rep. V. S. Ocol. Sur., XIX, (1899), pt. 3, pp. 406-407, pi. LX, fig. A. 
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other signs of bending or strain are frequent, and alter¬ 
ation to bastite is common. The diallage, which shows 
“ columnar ” or “ prismatic ” structure, is subordinate to 
the rhombic pyroxene. A spinellid mineral occurs in very 
irregular, cracked fragments, the cracks being filled with 
black iron ore, often leaving the rest of the crystal a 
clear greenish brown; most of this is picotite but some of 
the darker varieties may be nearer chromite. A border of 
clear granular feebly-birefringent material always accom¬ 
panies this mineral. Dr. Fcrmor called my attention 
to the resemblance between this rock and De la 
Mdtherie’s ‘ Lherzolite,’ and a oureful comparison with 
descriptions of the Pyrenees rock more than justifies 
the present use of the term, assuming that nearly all 
the serpentine has been derived from olivine. Through 
f this alteration the specific gravity of the Naga Hills 
specimen is 2'809 instead of 3’280. 1 The same rock 
occurs in Ilaute-Loire, and very similar types in Pied¬ 
mont and other parts of Italy, in Spain, the Hebrides, 
the Tirol, California, and in Ladak. 2 In the latter 
locality serpentinization has brought the specific gravity 
down to 2‘8f>. Lherzolite was found by Mr. J. P. 
Johnson in South Africa, forming the more resistant 
portions of a rock which, with eclogite, is thought to 
form probably the real home of the diamond. 3 

(iv) This is a dark green serpentine, veined with calcite and 
derived from a spmelhd-peridotite. Besides green serpen¬ 
tine the slide contains ragged pieces of pyroxene, chlo¬ 
rite, and niimeious fragments of picotite (pi. 31, fig. 2). 
Most of the latter are small, but a few are large and much 
cracked; all have the translucent, almost isotropic border. 

(r) This is an altered porphyntie rock consisting of a dark 
reddish matrix in which are embedded numerous large 
greenish white felspars. The felspars show idiomorphic 
outlines and twm-lamellation, while the groundmass is 
andesitic in nature, consisting of innumerable felted felspar 
micrelites and much iron ore. 

1 Zirkol Petrographic 4 , 1JJ, p. 132. 

* Mem., fJetil. Svr. Ind., XXXI, pt. 3, (1901). 

1 Tran*. Keol. Soc.. H. Africa, X, p. H3. 
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One of the most important members of the sedimentary deposits 

Coneioinente * s a con gl° mer ate, sometimes passing into a coarse, 
pebbly sandstone forming a lofty N. E.—S.W., 
ridge: east* of Chimi it is of great thickness. Among its pebbles 
are fragments of serpentine. Streams draining the ridge contain¬ 
ing the conglomerate and serpentine, are noticeably well-supplied 
with water. A little west of the conglomerate occurs a thick 
massive green felspathic grit or sandstone, varying in composi¬ 
tion but containing angular quartz and felspar grains, chlorite 
and serpentine, and fragments of pyroxene and olivme. This and 
the conglomerate are evidently of later age than at least some 
of the serpentine, which must have been intruded prior to the 
deposition of the greater part or nearly all of the Disangs. 

The beds east of the conglomerate differ only in the greater 

tiakwari beds degree of metamorphism to which they have 
been subjected from those on the west, most 
of the beds having taken on a foliated habit and harder texture ; 
slates of the ordinary Disang type are, however, not rare and are 
associated with quartz in the usual way. They contain small in¬ 
trusions of serpentine, much of which is the chrysotile variety; 
the serpentine has to a large extent become schistose and is 
with difficulty distinguishable from the metamorphosed sediments 
among which it occurs. 

The complete absence of limestone between the Tipam-I)isang 
boundary west of Kohima and the Sarameti 
anj{8. rrelat,0n °* thC Dl8 ridge is notable; the only calcareous matter 

found was a little tufa in one of the stream- 


Makwari beds. 


beds. There is therefore no representative of the limestone found 
around Akral in Manipur and considered as probably belonging 
to Theobald’s Mai or Cretaceous group. Mr. Hayden has commented 
upon the provisional correlation of the Disangs with Theobald’s 
Axial beds m Burma (which are known to include upper Trias) 
and expressed his inclination to class them rather with the Negrais 
beds of the same writer, as Mallet was originally inclined to do. 
Both the terms ‘ Negrais ’ and ‘ Axials ’ are ill-defined, and should be 
looked upon as provisional. In this traverse I think it probable that 
the Disangs would have been classed bv Theobald as Negrais, and 
the Makwari beds or beds east of the conglomerate as Axials. Be¬ 
sides the greater lithological resemblance between the Disangs and 
the Negrais as described, than between the same series and the 
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Axials, and besides the occurrence of brine springs, so characteristic 
of the Burmese Negrais, in the Disangs west of the serpentine, 
there are two important facts bearing on this question: ( i) the 
occurrence of a thick and extensive conglomerate at what has the 
appearance of being the base of the Disangs, and (n) the position 
of the serpentine which in Burma lies within or along the eastern 
boundary of the Axial beds. 1 With regard to the latter point it 
may be mentioned that the western boundary of the Axial beds in 
Burma was not surveyed and may be associated with serpentine; 
the three bosses in a line, mapped by Theobald at the pointed southern 
extremity of the Axial outcrop, are rather suggestive of fch’s. This 
correlation is in accord with the opinion of Mr. Tipper that the 
serpentine in the Andamans, which lie upon the same tectonic axis 
as the Naga Hills, is probably of Upper Cretaceous age, like that 
of Baluchistan and other parts of India 2 ; fragments and pebbles 
of serpentine were found in the Eocene conglomerates of the Anda¬ 
mans. The presence of the conglomerate is practically the only 
reason for making two divisions of the rocks of the Naga Hills, 
however, and there is no reliable evidence that the Makwari beds 
are older than the beds west of the conglomerate. It is in¬ 
teresting to note that, some 30 miles east of Kabul in Afghanistan, 
Mr. Hayden found a band of serpentine intruded between beds 
strongly resembling the Himalayan Trias (Khingil Series) and the 
Tertiaries (Siwaliks). 3 

With reference to the post-Tertiarv deposits, my conclusions 
„ , agree with those of Mr. Oldham who pre- 

lerred to regard them as river terraces of gravel 
rather than moraine material. It is true that some of the valley- 
heads are not unlike the “ cwms ” generally attributed to ice- 
action, and the upper parts of the valley-flanks often show 
rounded shoulders and irregular, scooped surfaces; this may have 
been the reason for Major Godwin-Austen’s view of glaciation, 
but it seems to be the natural weathering action of a moist 
climate upon a comparatively homogeneous mass of steeply-dipping 
shale or slate. The terraces moreover are flat-topped, sloping 

1 Roe map nf Pegu, Mem, Grol. Sur. Ind., X, Art. 3. 

Theobald ntigmally included the Negrais boils with Ins Axial system, using 
tho latter term foi the whole nf the altered to. Its forming the mam Arakan 
Range. See lire,. Grol. Sin Ind , TV, p. 33. 

3 Mem., Geol. Snrv Ind., \ol, XXXV, pt. 4, p. 11. 

3 Ojj-ctt , XXXIX, Art. 1, p. 21, and map, pi. 20, 
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gently down stream; that of the stream north of Mima village, 
flowing into the Mizir River (see map facing p. 14, Mem., Geol. 
Sur. Ind., vol. XIX, Art. 4) is extremely flat, and due in my opinion 
to the btfheadihg of this stream by what is now the main 
Mizir stream, the broad river-bed thus left high and dry being 
subsequently dissected by the cutting back of the present Mima 
tributary. Terraces flanked every stream of any size passed over 
in this traverse, rising frequently to 200 feet above the water 
which is now cutting its way down into the countrv-rock; below 
these old terraces two or three more recent ones are not uncommonly 


Economic*. 


seen. 

Slate of a good quality is seen in abundance in the Tuzu and 
Tepe Rivers. It is used by some of the villages 
for roofing houses and for grinding purposes; 
practically the whole of Chimi village is roofed with slate. In 
a province with a rainfall and humidity like that of Assaifi, such 
an excellent material for roofs and “ damp-courses " should be in¬ 
valuable as soon as the Naga Hills are more opened up. None 
of the asbestos (chrysotile) seen was of any commercial importance. 


EXPLANATION OF PLATES. 


PLATE 28. 

Fro. 1.—Unpolarieed light ; Magnification 12 diameters. 

Hornblcndo-cnstatite-olmne-gabbro (from between t'liomi and 
Chimi), allowing hornblende and augite intergrown, and saus&uri- 
tized felspar (Sec. No. 8928. ff. >S. I ). 

FlO. 2.—Crossed mcols ; Magnification 1<U diameters. 

Another pint of same 
section, showing intergrown diullago and enstatite, mtergrown 
augite and hornblende, and olivine altering to seipontine w’ith 
“ mesh-structure ” (Sec. No. 8928). 

PLATE 29. 

Fio. 1.—Crossed nicols : magnification 12 diameters. 

Hornblende—gabbro (from between Puchimi and Karami), showing 
diallage bordered with secondary hornblende and labradorite 
with wedge-shaped twin-lamellae (Sec. No. 8939). 

Fig. 2.—Unpolarised light: magnification 12 diameters. 

Serpentinized Lherzohto or Picotitc-enstatite-diallage-peridotite 
(from a boulder in the Tuzu river), showing serpentine with 
immeshed olivine, monoclinic and rhombic pyroxene in lamellar 
intergrowth altering to bastite, diallage, and tho spinellid 
picotite with a clear border (.Sec. No. 8929), 

P 
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PLATE 30. 

Fig. l.--Unpoiarised light: magnification 10J diameters. 

Serpentmized Lhcrzolito or Picotilc-enstatite-diallagc-peridot ite (from 
a boulder in tiie Tuzu rivor), showing diallage with columnar struc¬ 
ture, picolite with its clear border, enstatito altering to bastito 
and serpentine (Sec. No. 8929). 

Fig. 2.—Samo section under crossed nicols. The “ knitted ” structure 
in the serpentine is well seen (Sec. No. 8929). 

PLATE 31. 

Fig. 1.—Unpolarised light: magnification 10J diameters. 

Serpcntimzed Lherzolite or Piootite-enstatito-diallage-peridotite 
(from a boulder in the Tuzu rivor),‘show mg enstatite altering 
to bastite, picolite, diallage etc. (Sec. No. 8929). 

Fio. 2,—Crossed nicols : magnification 10£ diameters. 

Serpentine (from a boulder in the Tuzu river), showing picotito 
with clear borders, fragments of decomposing rhombic and 
monoehnic pyroxene, in a mass of groen serpentine (Sec. No. 
8935). 


PLATE 32. 

Geological map of a traverse across the Naga Hills, 
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Notes oto Indian Aerolites recorded since 1906. By 
G. deP. Cotter, B.A., F.G.S., Curator, Geological 
Survey of India. (With plates 33 to 42). 

Since the publication of Dr. Fermor's note in vol. XXXV, 
page 79, of these Records, the following meteoric falls in India 
have been recorded by the Geological Survey of India :— 

(1) VisJinupur — At the villages of Mathura and Kheraihani near 
Vishnupur, Bankura district, two fragments of a meteorite fell on 
Friday December 15th, 1906. 

(2) Chainpur. —On the borders of the Azimgarh and Ohazipm 
districts, near the villages of Chainpur, Uajgirpura, Bampur Patari, 
Bhikhampur, and Rao Patti, a fall occurred on May the 9tli, 
1907. 

(3) Mirzapur. —This fall took place at Mirzapur village, Saidpur 
tahsil, Gliazipur district, on January the 7th, 1910. 

(4) Baroli. —On September 15th, 1910, a meteorite fell on 

the borders of the Bilaspur and Kangra districts. Two fragments 
were found at the villages of Baroti (Bilaspur) and Jajri (Uamirpur 
tahsil, Kangra). Some small fragments from the former village 
were sent to the Museum. 

(5) Kfiokar. —On September 19th, 1910, a meteorite iell at Khobar 
village (lat. 25° 6' 20", long. 81° 31' 33") near Burgarh station 
on the East Indian Railway line to Jubbulpore. The locality 
lies in the Banda district. 

(6) Lakangaon. —On November 24th, 1910, a meteorite fell in the 
Nimar district of Indore State at a village named Lakangaon, 
apparently identical with Lapangaon (lat. 21° 16', long. 75° 10') 
near Nagelwari. 

The object of the present paper is meiely to place on record 
the circumstances attending the falls of these meteorites, with 
brief notes on their external characteristics. Very little attempt lias 
been made to determine their mineralogical composition. 

n 2 
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I.—The Vishnupur Meteorite. 

Two fragments of this meteorite were received : the first, weigh¬ 
ing 670*4 grammes, which fell at Kheraibani village (lat. 23° 6', 
long. 87° 26'), was presented by Babu Atal Behari Bose, Sub- 
divisional Officer, Vishnupur; the second, which fell near Ram- 
sagar (lat. 23° 6', long. 87° 20'), weighed 1,767 grammes and 
was presented by Mr. Kumar Ramendra Krishna Deb, Magistrate 
of Bankura. The latter officer forwarded an interesting account 
of the fall, recorded by the Rev. .T. Mitchell of the Wesleyan 
Mission. I cannot do better than quote his report in full :— 

“ On Saturday, the 22nd December, at the request of the Dis¬ 
trict Magistrate, Bankura, I visited the place where a meteorite 
fell near Ramsagar, a station on the Bengal-Nagpur Railway 
in the District of Bankura, and gathered the following parti¬ 
culars :— 

“ The exact place where the stone fell is not Ramsagar, but by 
the side of a house in the Ranshipara (para— quarter: G. deP. C.) 
of a village called Math lira, 2 miles south-east by east of Ramsagar 
and 21 miles north-west of Vishnupur. A round hollow 4 inches 
deep and 5J inches in diameter was formed in the ground— 
ordinary sod—by the falling of the meteorite. This hollow I 
asked the village people to preserve, and this I think they have 
done. I questioned the people carefully with reference to the fall. 
Babu Umesh Chandra Rai, a leading man in the village*, stated 
that about 920 a.m. (standard time) on Friday, the 15th De¬ 
cember 1906, he heard two loud sounds in the air, sharp and sudden 
as if two cannons had been fired; then a loud rumbling sound 
which continued for some 10 minutes, when it ceased at the mo¬ 
ment the stone fell. That a loud continuous sound followed the 
first two reports was borne out by all the villagers whom I saw, 
and one man insisted that the rumbling sound lasted fully an 
hour. Thus from the Babu’s statement the stone must have fallen 
about 9-30 a.m. 

“ One woman was standing within 10 yards of the spot where 
the meteorite fell. She said she heaM a loud continuous sound 
and then suddenly the whole neighbourhood was filled with dust, 
and she was so terrified that she ran away. Two men who were 
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standing about 100 yards away from the woman confirmed her 
statement. 

'‘When,the loud reports were, first heard, all looked upwards 
in that direction, but none of the villagers saw anything in the 
shape ’of a stone, nor did anyone sec a bright light of any kind 
in the air. 

“ An interesting feature in connection with the meteorite is that 
apparently it was quite cold when picked up. Dry grass was 
scattered all over the ground where the stone fell, but not a par¬ 
ticle was singed. The Babu, above referred to, handled the meteo- 
rite almost immediately after it fell, and he stated that it was 
quite cold, and this statement was confirmed by all the villagers. 

“It appears that a second stone fell on the same day at a place 
called Kheraibani, some 5| miles north-east by east of Vifjmupur. 
A glance at the survey map 1 (inch scale) will show that the dis¬ 
tance between the two places where the two stones fell is about 
6| miles. It is evident that those two stones form one ami the 
same meteorite, and that the loud report previous to the actual 
fall indicated the moment when the stone broke into tAvo or more 
parts. Probably other stones fell within the same neighbourhood 
though as far as I know none have been discovered. Naturally 
great excitement was produced in the village at the fall of such 
a strange visitor and many were the conjectures as to where it 
camo from, nor was I surprised when I heard that several of the 
people made deep salaam to the stone when they first caught 
sight of it, and treated it as if it were a messenger from the 
gods.” 

Such is the account of the Rev. J. Mitchell. 

The two pieces of the Vishnupur meteorite were registered 
under the numbers 248 A and B, and weighed respectively 070‘4 
and 1767*4 grammes. The first and smaller piece is not available 
for examination. The second and larger piece is figured on PI. 88, 
where the picture gives an excellent impression of its shape and 
of the well-marked pittings or 4f thumb-marks ” upon its surface. 
The meteorite is almost entirely covered with black crust, showing 
a finely granulated structure, in which flow-stria} arc not visible. 


1 Sheet No. 2:19 Bengal; scale l'=l mile. 
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One flat surface of the meteorite, not visible in the picture, is 
hounded by sharp edges (one of tire edges forming the right-hand 
edge of the photographic view) and may represent a plane of frac¬ 
ture, along which the meteorite in its descent was broken in two. 
There are, however, only very slight indications that the crust is 
appreciably thinner upon this surface than upon the remainder. 

The fiesh fractures which arc seen at the comers of the specimen 
show that internally the meteorite is of a light grey colour, and that 
it presents a motley appearance owing to the presence of minute 

chondrules of a darker colour than the matrix. There is also a 

dose resemblance to the structure of a volcanic tuff, many angular 
fragments being visible on the freshly fractured surface. 

When placed between the poles of an electro-magnet the me¬ 
teorite, does not appear to be appreciably magnetic, an indication 

that the nickel-iron is either absent or only present in small 

quantity. 


II.—The Chainpur Meteorite. 

This fall took place, at about 1-150 p.m. On the 9th May 1907 
at a group of villages on the borders of the Uhazipiir and Azimgarh 
districts, the largest fragment falling at Chainpur in the Azimgarh 
district (lat, 25° 51', long. 29'), vide sheets 19 f and 209, scale 
1 inch = l mile, North-West Provinces Survey. 

Accounts ol the tall appealed in the Englishman of May 
lolli, 1907, and in the Rangoon Gazelle of May 16th, 1907. 

Tin* Collector of Clhazipur forwarded an account of the fall, 
lliat is, of that part of it which occurred in his district, near 
the Milages of liliikhampur, Jalalabad, and Jiao Patti. In this 
act mint 1\\<> statements of eye-witnesses are given, and may be 
here quoted. The fiist account, by a villager of liliikhampur, is 
as follows :—1 wu working in my sugarcane field w r hen three 
successive sounds ol tannon and thunder were heard from the 
sky. Up to tin* second sound nothing was visible, but after 
the third one, the ske seemed cleft asunder and a small black 
ball appeared on the sky which was coming down towards the 
earth with a whizzing lound. It took the ball about two minutes 
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to reach the earth. It fell on a fallow land at a distance of about 
125 yards from the field. I then at once ran towards the spot 
and found the black ball sunk about half a cubit deep into the 
earth, antf there were several small fragments of the ball scat¬ 
tered all around. I then touched the ball and found it icv cold. 
The ball was fragile and could be broken by pressure of fingers. 
Soon after villagers came in and broke the ball into pieces and 
went awa> with as much of it as they could carry. The weight 
of the ball was about one maund. It appeared to descend from 
the sky just over my head.” 

The second statement by a villager of Jalalabad is as follows:— 
“ I also heard the same sound of cannons and thunder and then saw 
the appearance of a black ball coining to the earth. The ball 
fell on a sugarcane field at a distance of about 120 yards from 
where I was working. I too found the ball very cool »and its 
fragments scattered. The soil of the earth had become black 
and given m. The hollowness of the ground was about 1| ft. deep 
and 1 ft. broad. The weight of the ball was probably 12 or 15 
seers. The ball was first seen in the sky over my head, and it 
descended straight to the earth.” 

It will be observed that there is some discrepancy in these 
two accounts, both as to the weight of the stone and the depth 
of the hole made in the earth. 

The largest fragment of this meteorite fell near Chainpur village 
in the Azimgarh district, and thus came into- the possession of 
Miss Stunner, owner of the Kajha Zemindary, who very gene¬ 
rously presented it to the Geological Survey. It weighed 5,372 
grammes. Miss Stunner also had a map prepared showing the 
places where fragments were found, and states that these different 
localities were six in number. The account of the Collector of 
Ghazipur'’ does not <j uite coincide with that of Miss Stunner, the 
fragments obtained from the Collector were said by him to come 
from the villages of Bhikhampur, .Jalalabad, and Kao Patti, but 
the discrepancy is probably to be accounted for by the situation 
of some of the localities between two villages. It may thus have 
been referred to different villages by different observers. A reduc¬ 
tion of Miss Stunner’s map, adapted to the 1 inch-1 mile Survey 
map, is given below. 
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Sketch Map ot the Chaiupur Fall, 9th May 199! 
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It will be observed that the fall took place along a line r unning 
from south-east to north-west; this feature is also noticed by the 
Collector of Ghazipur. 

The Chainpur meteorite is registered under the numbers 249 A 
to G. The weights are as follows:— 




gms. 


249 A . 

• • 

. 1,440-46 


249 B . 

• • 

. 494-46 


249 C . 

• • 

. 355-23 


249 D . 

• 

• • 

18 73 

(dust in tube). 

249 E . 

• • 

. 1,007-03 


219 F . 

• • 

. 5,372-62 


249 G . 

• • 

8-22 

(dust in tube). 

Specimens A to I) fell on the borders of Nasirpur, *a hamlet 

of Jalalabad, about 1J miles 

to the 

north-east of 

Jalalabad, and 

were sent t,o the Geological 

Survey 

Office by P. 

Rama Shankar 


Misra, Collector of Ghazipur. Specimen E was presented by Mr. 
W. J. Simmons, Calcutta, who received it from Miss Sturmcr. 
F and G fell at Chainpur, and were presented by Miss Sturmer. 

The only pieces that show the original black crust are B 
and F. 

Photographs of the Chainpur meteorite are given on Plates 34 
to 37 and 38, fig. 2. 

The Chainpur meteorite appears to belong to the group of 
“ Kugelchenchondrite ” and some of the fragments show a structure 
which resembles the pisolitic structure of terrestrial rocks. The 
colour of the freshly fractured surface is a slate grey. Many of the 
chondri are of j^a ,■whitish colour and give a mottled appearance 
to the stone. , [7' 

Rusty spots are scattered over the surface. The meteorite 
is attracted by the electro-magnet, and the dust is magnetic; it 
is therefore probable that a fair amount of nickel-iron is present. 
The microscope section shows the clioudri to be composed of crys¬ 
tals ofenstatite and olivine. Nickel-iron is present both in the 
chondri and in the ground-mass. The ground-mass is mainly com¬ 
posed of an opaque mineral without metallic lustre, possibly graphite. 
The crust of the meteorite is a dull greyish black, not showing 
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any varnish effect. In specimen 249 B the surface is striated 

with ridges and furrows. Pittings are no* well marked, the nearest 
approach to them is seen in specimen 249 F, and are seen at 
the base of the picture in PI. 37. 

III.—The Mirzapur Meteorite. 

On the 7th January 1910, at about 11-30 a.m., another meteorite 
fell in the Ghazipur district, which has thus the distinction of 

having furnished two successive meteorites to the Museum. It 

fell at Mirzapur village in the Saidpur tahsil (lat. 25° 41' 28" long. 
83° 15'). One piece of this meteorite was forwarded by the 

Collector of Ghazipur, and registeied as specimen 250 A, weighing 
8,316*23 gms. or 18*35 lbs. avoirdupois. A second piece was 

forwarded through Mr. W. J. Meares, registered as specimen 250 
B, weighing 208*65 gms. 

The Collector of Ghazipur m his forwarding letter notes that 
no luminous balls were seen in the sky, but that a sound as of 

thunder or cannon was heard. The meteorite appeared to come 

from a north-westerly direction. The phenomenon lasted probably 
a minute. The meteorite appears to have been cold when it was 
found. The meteorite was found embedded in the earth, with 

about 6 inches projecting above ground. 

Photographs of the two pieces of the Mirzapur meteorite are 
given on plates 38, fig. 1 and 40. 

The crust of this meteorite is grey to grey-black, for the most 
part dull, but m some patches with a slight varnish. Pittings are 
uell marked. The meteorite is more strongly attracted by the 
clef tro-magnet than the (.ham pur stone. In one portion, seen 
imperfectly on the lower left-hand quarter of PI. 39, is a bronze- 
lustred opaque mineral resembling pyrites, which gives off H 2 S 
when wetted with acid, and is therefore troilitc. The meteorite is 
full of veins infilled with a black mateiial which gives it a 
“ trapshotten ” appearance. 1 In structure the meteorite is chondri- 
tic, but the chondri are smaller than in the Chainpur specimen. 
It contrasts also with the Chainpur meteorite by reason of its 
compactness as compan d with the very friable and crumbly state 
of the latter. 

1 Tin* tenn “ trapshotten ’ >s familiar to leaders ol Indian C.'oology, being applied 
by Messrs. King and Foote lo the veined gneiss of Tnohinopoly (Mem., Geol. 
Sur. Ind., IV, p 271) and used subsequently by Sir T. H. Holland in his 
description of the Cliarnockee berios (Mem., Geol. 8nr. huh, XXVIII, pp. 182, 
198,218). 
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In the microscope section, the veins appear to be composed 
of an opaque mineral, possibly graphite or magnetite. Nickel-iron 
and troilite are present. The rock is mamlv composed of crystals 
of enstatfte and olivine. 

IV.—The Baroti Meteorite. 

This stons fell at about 10 a.m. on the morning of the 15th 
(September 1910 at a village named Baroti in Bilaspur, .Simla Hill 
States; another piece fell in Jajri village in the Hamirpur tahsil 
of the Kangra district, but was not iccoveied. There are two 
villages named Bartfti in Bilaspur, but I am oi opinion that the 
one indicated is that situated in lat. 31° 37', long. 70° 48'. 

The Wazeer of Bilaspur notes that a cloud of smoke appeared 
in the sky accompanied by a sound like that ol a railway train. 
A stone weighing 10 to 12 pounds then tell in village Baroti and 
broke into pieces. There was a strong smell of sulphur after 
the fall. 

The fragments which reached this ofliee are as Jollows 

251 A. Weight 30*85 gms. 

251 B. Six small fragments which weigh together 8*48 gms. 

251 C. One piece weighing 0*882 gms. which has been used 
in preparing a section. 

251 D. Minute fragments and dust in a tube; weight 1*085 gins. 

Specimen 251 A shows a, very small poition of the crust, which 
has no varnish or strum 

The freshly frattured suilace is of a ulutisli colour, with minute 
metallic grains. The meteorite is strongly attracted by the electro¬ 
magnet. 

I have been kindly assisted m the examination of the section 
by Dr. Termor. The stiuctuic is not chondritic. The mam 
mass of the rock is made up of ciystals of olivine and enstatito, 
occurring both as phenocrysts and as minute grains. There are 
two opaque mmeials, one of a bronze lustre is evidently troilite, 
while the other appeals to be nickel-iron. There aie in the ground- 
mass occasional grams of a mineral of low* single and double 
refringence, which is probably felspar, and also some grams of an 
isotropic mineral, possibly oldhanute or maskelynite. A third opaque 
mineral is present in a few small grains. It has no metallic lustre, 
and is probably graphitic carbon. 
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A photograph of the largest fragment of the Baroti stone is 
given on PI. 42, fig. 3. 

V.—The Khohar Meteorite. 

This meteorite fell on the 19th September 1910, at about 1 p.m. 
at Khohar village in the Banda district (lat. 25° 6' 20*, long. 81° 
31' 33*). A noise like thunder was heard, the report being audible 
four to five miles away. The pieces of this meteorite 4 were received 
from the District Magistrate, Banda. 

There is one large fragment, nineteen smaller pieces, and two 
small chips. These are registered as follows:— 


252 A 

• 


■ 

• 

9 

. Sn 

262 B 

• 

■ 

• 

• 

• 

. 338-35 

262 C 

• 

• 

■ 

t 


. 4,819-02 

262 D 

• 

• 




. 588-67 

252 E 

■ 


• 

■ 


. 287-56 

252 F 

• 


• 

9 


. 223-96 

252 G 



• 

• 


. 426-16 

252 H 

■ 


• 

• 


. 188-3 

252 1 

• 


• 

■ 


. 239-31 

252 J 

• 

• 

• 

• 


. 355-17 

252 K 

• 

• 

• 

• 

• 

. 211-51 

252 L 

• 

• 

• 

• 

• 

. 224 64 

252 M 

• 

• 

• 

• 

• 

. 343-35 

252 N 



■ 

• 

• 

. 223 38 

252 0 


• 

• 


• 

. 138-13 

252 P 


• 

• 


• 

. 174-42 

252 Q 


• 

• 

■ 

• 

. 150-53 

262 R 



m 

t 

• 

. 102-51 

252 S 

• 

. 


■ 

■ 

. 100-55 

252 U 

• 

• 

• 

9 

• 

. 14-92 

Also a mioioscopo section No. 9206. 



The crust of the meteorite is pitted and striated. It is dull 
black in colour. The *reshly fractured surface is grey with whitish 
beautifully-formed ckoudrules averaging in size the shot grains of 
a “ No. 8 ” cartridge. 

The microscope section shows the chond*. ules to consist of olivine 
and enstatite, in small needles often showing radiated arrangement 
and intergrowth. One chondrulc is almost precisely the same as 
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that figured in Dana’s System of Mineralogy, page 348. The 
chondrules are set in a ground-mass of nickel-iron and troilite, 
with olivine and enstatite. This meteorite is especially remarkable for 
the beautiful development of the chondritic structure. Photographs 
are given on Pis. 41 and 42, fig. 1, whilst photomicrographs of two 
chondrules are given in Dr. Fermor’s paper “ Preliminary note on 
the Origin of meteorites.” 1 
• 

VI.—The Lakangaon Meteorite. 

The Lakangaon meteorite, which fell about 6 p.m. on the evening 
of November the 24th, 1910. at a village named Lakangaon, and 
which is probably identical with Lapangaon (lat. 21° 40', long. 75° 
15' 30*) near Nagclwari (the headquarters of the Pargana of 
that name in Native Nimar, part of the Indore State) is especially 
interesting because it was accompanied by a brilliant flash of light, 
which was seen at a distance of about sixty miles. An interesting 
account appeared in the Pioneer which I quote :— 

This evening about six o'clock as we were sitting outside our 
tents in the village of Peri a ten miles west of Sanawad on the 
Raj putana-Malwa Railway, we observed a sudden and extraordinarily 
brilliant flash of light which quickly dissolved into luminous smoke, 
similar to that emitted by burning magnesium wire, which 
remained visible in the skv for over half an hour. The trail of 
smoke reached nearly to the zenith. About five minutes after the 
flash there was a loud report followed by a rumbling noise. Pre¬ 
sumably this was a very large meteorite, and judging by the time 
which elapsed between the flash and the report, it must have struck 
the earth at a distance of about sixty miles south-west of our camp. 
There is a low range of hills to the west of this village at a 
distance of about three miles. 

(Sd.) C. F. Bell, 

Dej.uly Conservator of Forests. 

N. J. Roughton, 

Assistant Commissioner. 

W. Tarh, Captain, T.M.S. 

Jl. A. Wilson, 

Assistant Commissioner. 


i Jour. A. S. B , Vol. VIII (1912), Plate 28. 
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Two portions of this meteorite were forwarded by the Indore 
Durbar, and are registered as follows:— 

gms. 

253 A. 125 06 

253 B . . 87-54 

There are two tubes of dust. 

The second portion of this meteorite is photographed on 
1*1. 42, fig. 2. It shows a highly varnished black crust,, with a net¬ 
work of ridges enclosing miniature pittmgs averaging one millimetre 
in diameter. With the lens a few metallic grains can be seen, 
possibly nickel-iron. A drop oJ acid placed on the surface ot 
the stone yields a smell of H >S, indicating the' presence of troilite. 
Chondri are not visible. 


, EXPLANATION OP PLATES. 

PLATE NO. 33. 

Vishnupui meteorite, largo specimen. 

PLATE NO. 34. 

Fig. 1 - ('hamper meteorite, showing granular structure. 

KlG 2.- (Junpur meteorite, showing crust. 

PLATE NO. 35. 

(’hainpur meteorite, showing granular structure 
PLATE NO. 30. 

('hainpur- meteorite, showing crust and granular structure* j 
reduced to j 

PLATE NO. 37. 

Ohampur meteorite, showing crust; reduced to |. 

PLATE NO. 38. 

Fig. 1. —Mirzapur meteorite, small fragment with erust. 

Kin. 2.— (’hainpur meteorite, showing granular structure. 

PLATE NO. 39. 

Mil/.a pur met i orite, showing the vein of troilite (left hand quarter) 
.mil the Irapdiotten efh-el; reda ->d to f. 

PLATE NO. 40. 

Mirzapur meteorite, largo piece ; reduced to 
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PLATE NO. 41. 

The Kholiar aerolite, laigest fragment, showing portion of the 
crust; reduced to about |. 

PLATE NO. 42. 

Fig. 1 .— The Khohar aerolite, smaller fragment, showing striated crust. 
Fig. 2.—The Lakangaon aerolite, largest fragment, showing wrinkling 
of the crust. 

Fig. 3.—The Baroti aerolite, largest fragment. 
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MISCELLANEOUS NOTES. 

Eruption of a submarine Mud Volcano off Sandoway, Arakan 
Coast, Burma. (With map, plate 43.), 

On the night of the 2nd March 1012, (the night of the full moon 
of Tahaung, 1273, Buddhist Era), an eruption of a mud volcano 
occurred on or near lho Jllaing Bank Kon, a submerged reef situated 
to the south of Chcduha. some 3 miles out to sea from the village 
of Singaung, Sandoway Distiicl, Arakan. 

Tins reef is known to Europeans as the “ Drunken Sailor Rocks ” 
an<l its i-'xact position is shown on the accompanying plan. One Mg. 
U. Kyaw of Singaung has testified, that on the night mentioned 
sounds resembling thunder were heard from the sea, and that in the 
morning a new island was seen to have been formed at the Hlaing 
Bank Kon. Mating U. Kyaw and two other Burmese villagers took 
a boat and attempted to land on the island, but were unable to do 
so owing to the roughness of the sea. 

The ejected matoind covered about, a quarter of an acre and was 
composed of sand and giavel, doubtless held together bv the viscous 
mud which charactcnses these eruptions and enables their products 
to resist the action of the sea for a longer or shorter time. No gas 
or oily matter appear-, to have been evolved, but the waters to the 
west of the newly fmined island were discoloured with mud. At the 
tune of the eruption the state of the weather and sea is reported 
to have been normal. By the beginning of May 1912 the island had 
been washed away. 

It thus appears that the raising of the “Drunken Sailor Rocks” by 
a “ volcanic ” disturbance which was reported at the time in the Press 
of India and Burma, is to be accounted for by the accumulation of 
mud, sand, and gravel, on the reef itself, from an eruption of a sub. 

marine mud volcano somewhere in the near vicinity. 

•/ 

I am indebted to Commander A. R. G. Willoek, R.I.M., Port 
Officer, Akyab, and to the I >eputy Commissioner, Sandoway, for details of 
their investigations. 


[J. COQQIN BBOWN.] 
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Fiery Eruption of a Mud Volcano on Foul Island, Arakan Coast, 

. Burma. 

Details have reeontly reached the office of the Geological Survey of 
India regarding the fiery eruption of a mud volcano on Foul Island, off the 
Arakan roast of Burma in November 1911. It is desirable to record this • 
in the general Jist of such occurrences. 

Mr. .1. A. dcRozario of the Public Works Department. Kyeintali, 
Sandoway District, reports that about the month ol November 1911,—the 
exact-date not being remembered,—he was on tour m the Gwu sub-division, 
when he was called upf to witness an eruption on Foul Island, out to sea 
just opposite his headquarters at, Kvemtah. Flames rose to a height of 
30 or 40 feet lor over 5 minutes, suddenly subsided for 2 or 3 seconds, and 
then burned high again for a further 2 minutes. The times were taken with 
a watch. The whole sea was lighted up and great volumes of simike were 
evolved which could be seen as clearly as in daylight,—the eruption appa¬ 
rently took place at night. The phenomenon which is described as very 
beautiful, was witnessed and worshipped by 20 or 30 Burmese villagers, 
who also informed Mr. dcKozano that eruptions take place on the island 
every 4th or 5th year. The only other recorded eruption of Foul Island 
which I have been able to truce, is that of the 24th Februaiy 1908, which is 
chronicled on the, chart, ol the east coast, oi the Bay of Bengal, Sheet 2, 
Cheduba Strait to Kuronge Island Its position is shown on a small map 
accompanying my previous note 

The following refeience to Foul Island is taken fiom the Gazetteer of 
the Sandoway District published m Oitobci 1912, 1 “ Twent\-three miles 

off Bluff point which is at the mouth ol the Kvemtah met tlieie is an un¬ 
inhabited island known as Foul Island, and In Bunn.ms as ‘‘\iui-tha-Ki/un. ,> 

Both names aie denved from a mud volcano whuli gnes the island its 
conical appearance, and from wdinh at times ol cioption pours a strongly 
smelling torrent oi hot, mud bubbling with maisli gas Beginning from 
early in 1908 eruptions also occurred along the line of reefs, | which dot the 
southern portion of Sandow’uy coast along its entire length], and prevented 
steamers from calling at Sundowuv for three vears. 

[J. Cocci in Brow n.J 

Gas from a Mud Volcano in Mekran. 

The sample of gas was kimllv sent by W. A. Johns, Esq., G.I.E., Engi- 
neer-in-Ohief, Karachi Extension Railwav Survey, who obtained it from 
one of a group of mud volcanos “ about 13 miles north-east of the town of 
Or Mora in Mekran. They have no particular name but are near the place 

* Burma Gazrttcfr, Sandoway l>i»tuet, vol. A. by W. B. Tjdd. p- 2 (Rangoon, 

1912). 

E 
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marked Gwaz on the four miles to the inch map of Mekran.” I have not 
been able to find a description of the group in question. E. Vredenburg 
has given a general account 1 of the mud volcanos of the Mekran coast 
and references to earlier literature are to be found in his Geological Sketch 
of the Baluchistan Desert. 8 Such detailed descriptions as there are refer 
chiefly to the Hinglaj group, about fifty miles eastward. 

The gas was under considerable pressure in the sample bottle, which 
was evidently well sealed. It consisted of ■— 


74*5 per cent, of methane, 


8*9 

19 

99 

ethane, 

0-7 

99 

99 

unsaturated hydrocarbons, 

1*4 

99 

99 

carbon dioxide, 

0-7 

99 

99 

oxygen, 

13*8* 

99 

9 9 

nitrogen. 


It contained no carbon monoxide and no hydrogen was found by combustion 
over palladium asbestos. 

The composition of the combustible residue, after the absorption of 
unsaturated hydrocarbons with fuming sulphuric acid, has been calculated 
on the assumption that it consists of methane, 0II 4 , and ethane, C 2 H fl ; it 
is possible that still higher homologues of the paraffin series may be present, 
but the important point is that the gas contains a considerable percentage of a 
member or members of the paraffin series with a higher carbon content than 
marsh gas. The presence of marsh gas alone might be ascribed solely to 
decaying organic matter in the mud, but the existence of higher hydro¬ 
carbons suggests a much less recent origin for the gas supply, and indicates 
the possibility of association with still higher, liquid, hydrocarbons. In 
view of the statement of Boverton Redwood 3 that “ the mud volcanos of 
the Mekran coast are instances in which no trace of petroleum exists,” the 
observation may not be without interest. 

A small quantity of an evil-smelling green “ scum ” from the crater of 
the same mud volcano was forwarded with the gas by Mr. Johns. The 
liquid portion was an aqueous solution, chiefly of common salt, with a sub¬ 
sidiary quantity of magnesium and calcium salts and a little sulphate. The 
rest consisted mainly of diatoms and bacteria, living and dead, with small 
particles of clay. Liquid hydrocarbons were not detected in the ethereal 
extract from the scum, but the quantity submitted for investigation was 
insufficient for a definite assertion of their absence. 

[W. A. K. Christie.] 

1 Baluchistan District Gazetteer Series, VIII; Las Bela; p. 15, (Allahabad, 1907). 

■ Mem., Geol. Svrv. Ind., XXXI. (1901), p. 285. 

3 Petroleum, second Ed., I, p. 118, (London, 1906). 
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VISHNUPUR METEORITE. 
Large specimen. 
Natural Site. , 


G. S. 1. Calcutta 
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CHAINPUR METEORITE SHOWING CRUST 
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CHAINPUR METEQRITf SHOWING CRUST, GRANULAR STRUCTURE. 
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II. B, \V. Garrick, Photo. 
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CHAINPUR METEORITE, SHOWING GRANULAR STRUCTURE. 


Natural Size. 
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, MIRZAPUR METEORITE 

SHOWING THE VEIN OF TROILITE (lefthand quarter) AND THE “ TRAPSHOTTEN ” EFFECT. * 


' Natural Size. 
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MIRZAPUR METEORITE 
Large piece 
j Na/utai Sue. 
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THE KHOHAR AEROLITE, LARGEST FRAGMENT, SHOEING PORTION OF THE CRUST; 

Reduced IP, about 4 . 
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Fig. 1. 



Fig. 2. 


Fig. 3. 




(J. S. /. Calcutta. 


II IS Y\ fi.nrick, I’hoto. 

, _ cQipuPNT SHOWING STRIATED CRUST, 

Fig 1 THE KHOHAR AEROLITE, SMALLER FRAG > , 

r£J _ rnipucNT SHOWING WRINKLING OF THE CRUST. 
Fig. 2. THE LAKANGAON AEROLITE, LARGEST FRAGMENT, SHOWm 

Fig. 3. THE BAROTI AEROLITE, LARGEST FRAGMENT. 
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p of Bollar y and Anantapur districts** Geology gl 
* y^P er ^£j?J n 8 baain m Stngpho Kills. Microscopic iharocters of eruptive rocks item 
Central Himalayas. Mammalia of Karnul Oaves Pmspeits uj finding coal in 

wana HomoiaAiT Wl ‘ ^ llVe gronp of SalUran 8 ®' Boulder-bods of Salt-range. Goad- 

°L Geolo^bol sketch of Vizagapatam district, dtf&dras. Geology of 

ri or 5? rn Jn^alnier. Microscopic structure of Malani rocks p# Arvali region. Muanj* 
khandi copper-ore in Balagfaat district, C. P. 

Part I {out of prin 0- ■'—Petroleum in India Petroleum exploration at KhiStan. Boring in 
Cnnatlisgarh coal fields, fcittld-notes from Afghanistan: No 5, Tuikiatan, Fierv 
eruption f%>m one «.f mud volcanoes ot (’)iedubn Island. Ar.iknn. Narumianthai 
aerolite. Analysis of gold dust from Meza valley, Upper Burma. 

Von. XX, 1887. 

Port !•—Annual report for 1886. Field notes from Afghanistan; No. 4, from Turkistan 
to India. Phvjflral geology of W^fc British Gruhwal: with notes on a route traversed 
through Jauu»\-Baw.u and Th. (j 11 liv,il Gpologv n f Gain Hill- Indian image 
htnms. Sou tidings recently taken off Bn non Warn] and Naromdwt. Talclm bmildcr- 
beds. Analysis of Phospnatic Nodules from Salt-range. Punjab. 

* " lf . ' ~ ycitelnata ot India K< lunoidea uf f i< * uomi unties of Lower N,irbada 

m r- , ” ,i i’* I cs : ** «utonipan> gcohigu al kketih map ot Af'himslan and 

Norfh hftstoin Khnrassm Muro«io| ic tfrn'tun* of T?ajm.^hal mcl Dorian traps. 
iJoiarito of Chor. id emit y of Olive scrips in with speckled sandstone in west of 
bnlt-iiLuge m Punjab. 

Puil ‘l - Retirement ot Mr. Medlicott J. B. Moshk. toff’s fAoh %y <>[ Kuhmou Turi istau. 
t ivsr.diini aid mct.unoipLu risks of Lower Hmilay.i, Gtiihw.il, and humnun. Sec¬ 
tion l (.oology of Simla and Jutogh. * Lalitpur ’ meteorite. 

' ' * 1 o.nth m Himalayan^ geology GiyslaiUne and metanriornbie H/cks of Lower 
mnnm i. («arhw tl, a’ui Kumaon, Rortion II linn nvbi^tiy r.f wi< 4 to#fi |iorlioii ol 
1, npur Note- on rpper Bmim Boring o vploi ,fu n m (’h.itt isg.n li coal fields 
(Sci.m.1 T.(( .e) Tic -ur.> M. t mm phisin, w.tli reUueru.v to •foliation of Himalayan 
Linns i-c <«r'into Pipers ,m Iliunhn .n th.dogy md Mi cmsiopie Poiiologj. 


P„. 


Pen 


Von XXI, 1888 
(’tv taljim ind nml tmorpld' 


Vnnii > upo ' f< r l. r °i (’tv tal]im ind m >*1 tmorpld' inks of Lower llnnalavi, 
; »jil IsuhUiiiK Sn t/on 111 Birds* liput of- hlleplurit Mtrgui Archi- 

'"L" \ploi ll’oii <f Jr-. aJiticr, with i v ew to d’-iovciy of < >.d Facetted pebble 
t*°uldi'i bod (‘sjerkled sandstone f ot Mount Chil m Saltiauge, Punjab. 
.Nodular stones obtaired off Colombo. 

r „,t ■» Aw lid ot Woil.il (on Gold Med d. Geological Sot u ty ol J.imdun. 131(8. Dliarwnr 
Svsten m S nh Indu Igntou, rotka of lb-ufiur and'llaiagh d, ( cntral Piovmcen. 
' 4 t’( I* Marg , cd M< i.owg ilo io<l-fie)d<» K uhnur. 
fi>‘ ■{ ltd /nut) M.mgai’i-e Iron and .Man nmoc Oios of Jabalpur ‘ lint C irbom 
fn’oiiv Gin ml Ptnod* Prottrtniry pcdiincntaty iorriatio’is of Simla rt-gicn of 
Lower Himalayan 

Ptiif { Indian fos-dl \ erf 1 1 »i ales Genlo'v of North Wi.it Hunala\ is Blown s tnd rwik 
8t ulptuio Nummiilitts in Zansknr Mi<j tups flora Ka r ik.,r and Ka'ug.aij, 


V ol X.VII, 1889 

Pmt 1 (out of joint) --Annual report for 1888 Dli.irwar SybUm m South India. Wajra 
K.uur dn.monds, and M Oliapti’s .dltgid di^vovery ot diamonda in poguiatoe. 
Gvnctic position of so called Plebtosanius fndicus. Flexible sandstone or Itaudiimitc, 
its nature, mode of occurrence m Indin, and cause of its flexibility. Riwalik and 
Narltula Chelonia 

Part 2 (out of print ).—Indian Rteatito. Distorted pebbles in Siwalik conglomerate. 
” C ubom) pi ous (il.trml Pt^riml ” Nrtcs on Dr W IVaagen s “ t’ailii.nifei(lie Glaual 
Period.” Oil fields of Twingoung and Berne, Burma. Gypsum of Nehal Nadi, 
Kumaun. Materials for pottery in neighbourhood of Jabalpur and Umaria. 

Part 3 {out of print ).—Goal outcrops in Sharigh Valley, Baluchistan. Trilobites in 
Neoholns beds of Salt-range. Geological notes Cherra Poonjee toal field, in Khasia 
Hills. CobaltifProus Matt from Nepdl. President of Geological Society of London 
on International Geological Gongrcss of 1888. Tin-mining in Margin district. 

Port f/. (out of piivt) — Land-toitoiscs of Siwaliks. Pelvis of a ruminant from Siwaliks. 
Assays from Sambhar Salt Lake in !'a|j)Utana. Mangamfcrous non and Manganese 
Ores of Jabalpnr. PaJjjgonite-bearing traps of Kajmahal hills and Deccan. Tin- 
srnelting in Malay Peninsula, Provisional Index of Local Distribution of Important 
Minora Is. Miscellaneous Minerals, Gem Stones and Quarry Stones in Indian Kmpiie. 
Part 1 . 


Vot. XXIII, 1890. / 

Part J.—Annual report for 1889. L&kadoug coal-fields, Jaintia Ejflls. Pectoral and pelvio 

? ;irdles and skull of Indian Uicynodonts. Vertebrate remaps from Nagpur district 
with description of fish-skull). Crystalline and metamorphic rocks of laiwer Hima¬ 
layas GarhwM and Kumaon, Section IV. Bivalves of j Olive group, ^Jalt-vatfge. 
Mud banks of Travancore coastA-is^^^ 



Part $ ( out of prfnQ,-—Petroleum explorations it Harnai district, Baluchis* *n. Sapphire 
Mines of Kashmir. Supposed Matrix of Diamond at Wajra Karur, Mauras. Sonapet 
Gold-field. Field notes from Shan Hills (Upper Burma). New species of Syring- 
osphieridte. 

Part 3 (o-ul of pt'-nt). —Geology and Economic Itosouroes ,-f Country adjoining Sind-Piphin 
Railway betweon Shangh and Spintangi, and of country between it and Kfiattan. 
Journey through Iml : a in 1888-89, by' Dr. Johannes Walther. Coal fields of Lairungao, 
Mnosandram, and Mao-be-lur-kar, m the Khasi Hills. Indian Steatite. Provisional 
Index of Local Distribution of Important Minerals, Miscellaneous Minerals, Gem 
Stones, and Quarry Stones in Indian Empire. 

Part 4 (o«t o) print,) - Geological sketch of Nami Tal; with remarks on natural conditions 
governing mountain slopes Fossil Indian Bird Bones. Darn ling Coal between Lisa 
and Ramthi rivers. Basic Eruptive Hocks of Kadapah Area. Deep Boring at Luck¬ 
now. Coal Seam of Dore Ravine, Hazara 

Vot. XXIV, 1891. 

Port 1 .—Annual report for 1090 Geology of Salt range of Punja 1 , with re considered 
theory of Origin and Age of Salt-Marl Graphite m decomposed Gneiss (Latente) la 
Ceylon. Glaciers of Kabru, Pundim, etc. Salts of Sambhar Lake in ltajpntana, and 
* Itch * from Aligarh in North Western Provinces. Analysis of Dolomite from Salt- 
range, Punjab. 

Part g- Oil near Moglial Kot, in Shorfitii country, Suleiman Hills Mineral Oil from 
Suleiman Hills. Geology of Lushai Hills. Coal-fields in Northern Shan States. 
Reported Nani&eka Ruby-mine m Muinglon State Tourmaline (Schorl) Mines in 
Mamglon State - Salt-spring near Bawgjo, Thibaw State 

Part 8 (nut of print ).—Boring in Daltongimj Coal-field, Palamow. Death of Dr. P. Martin 
Duncan. Pyrovenic vanetios of Gneiss and Scapolite bearing Hooks. 

Part A —Mammalian Bones from Mongolia. Darjiling Coal Exploration. Geology and 
Mineral Resources of Sikkim. Hocks from the Salt range, Punjab, 

Vor- XXV, 1892. 

Part 1 -Annual report for 1891. Geology of Thai Chotiali and part of Mari country. 
Petrological Notes on Boulder-bed of Salt-range, Punjab. Sub-recent aud llcceut 
Deposit* of valley plains of Quetta, Pinhiu, und Dariit-i-Bedaolat; with ap|-endices on 
Chamnns of Quetta; and Artesian water-supply of Quetta arid Pish in. 

P ,L g \a\tt of print) --Geology of Safed Kdh. .1 herri.i Oo.d-fieid. 

Pirt 8. —Locality of Indian Tschcffkinite. Geological Sketch of country north of Bhamo 
Economic resources of Amber and Jade mines area in Upper Burma. Iron-ores and 
Tron Industries of Salem District. Riebechito m India. Coal on Great Tenaserira 
River. Lower Burma. 

Prvt 4 .—Oil Springe at Moghul Kot in Shirani Hills. Mineral Oil fiom Suleiman Hills. 
New Amber-like Resin m Burma. Tiiaseic Deposits of Salt,-range. 

Vol. XXVI, 1893. 

Part 1 —Annual repoit for 1892 Central Himalayas. Jadeite in Upper fimma. Bur- 
nute, new Fossil Resin from Upper Burma Prospecting Opoiations, Mergui District, 
1891-92 

Part Z (nub of print).— Earthquako in Baluchistan of 20th December J892. Burrnite, new 
amber-like fossil resin from Upper Burma. Alluvial deposits and Snbteiranean water- 
supply of Rangoon. 

Part 8 (nut of print ).—Geology of Sherani Hills. Carboniferous Fossils from Tonasserim. 
Bormg at. Ohandcrnagore. Granite in Tavoy and Mergui. 

Part 4 — Geology of country between Chappar Rift and llarnai in Baluchistdn. Geology 
of part of Tenasserim Valley with special reference to Tendau-Kamauping Coal-field. 
Magnetite containing Manganese and Alumina. Hislopite. 

Vot,. XXVII, 1894. 

Part 1 .—Annual report for 1893. Bhaganwala Coal-field, Salt-range, Punjab. 

Part g —Petroleum from Burma. Smgareni Coal-field, Hyderabad (Deccan). Gobna 
Landslip, Onrhwal. 

Part 3.—Cambrian Fdrnulmn of Eastern Salt-range. Giridih (Karbarbari) Cos 1-fields. 
Chipped (?) Flints in Upper Miocene of Burma. Velates Schmideliaca, Chemn., and 
Pro vein tea grandis. Sow. sp., in Tertiary Formation of India and Burma. 

Part 4. —Geology of Wnntho in Upper Burma. FcHndids from Upper Cretaceous System 
of Baluchistdn. Highly Phosphatic Mica Pendotite* intrusive in Lower Gondwana 
Rocks of Bengal. Mica Hypersthene-Hornblende-Peridotite in Bengal. 

Vot. XXVin, 1895. 

Part 1. —Annual roptrt for 1J94. Cretaceous Formation of Pondicherry. Early allusion 
to Barren Island. \ Bibliography of Barren Island and Narcondam from 1884 to 1894. 

Part 2 .— Cretaceous Ricks of Southern India and geographical conditions during later 
cretaceous times. 'Experimental Boring for Petroleum at Sukkur from October 1893 
to Marrh 1895. Tirtiary system in Burma. 

Part 8 .—Jadeite and dkhor rocks, from Tammaw in Upper Burma. Geology of Tochi 
Valley. Lower Gondwanas in Argentina. , 


12 



PartL ,—Igneous Hocks of Qiridih JKurhurbaree) Coal-field and their Contact JSffecjA. 

• Viodhyan system south of Sotn and their relation to so-called Lower Vu>4baim* 
Lower Vhtdhyan area of Some Valley. Tertiary system in Burmsl 

* Vot, XXIX, 1896. 

Part /.—Annual report for 41S95. Acicular inclusions in Indian JJarnetSf Origin and. 
Growth of Garnets and of their Micro pegmatl tic intergrowtlm inFyroxenio rocks. 

Part 8. —Ultra-basic rocks and derived minerals of Chalk (Magnesite) hills, sod other 
localities near Salem, Madras. Corundum localities in Salem and Coimbatore districts, 
Madras. Corundum and Kyamte in Manbhujn district, Bengal. Ancient Geography 
of “ Gondjvan aland.” Motes. 

Part 8. —Igneou^ Hocks from the Tocbi Valley. Notes. 

Part ^.—Steatite minwspsMmbu district, Burma. Lower Vindbyan (Sub-Kaimur) area of 
Bone Valley, Rewah. Notes. 


j Vot. XXX, 1897. 

Part 1. —Annual^report for 1896. Norite and associated Basie Dykes and Lava-Bows tn.- 
Southern IndA. Genus Vertebraria. On GloasopteriB and Vertebraria. 

Part 8 .—Cretacoous Deposits of Pondicherii. Notes. 

Part A—Flow structure in igneous dyke. Olivine-norite dykes at Cooiioor. Excavations 
for corundum near Palakod, Salem District. Occurrence of coal at Palana in Bikanir. 
Geological specimens collected by Afgban-Baluch Boundary Commission of 1896. 

Part /{,—"Noinaiite from 4%l M * n ‘ s t>«i Quartz-batytes rock in Salem district, Madra* 
Presidency. Worn femur of Hippopotamus irravadiens, Caut and Falc., from Lower 
Pliocene of Burma. Supposed coal at Jaintia, Baxa Dnare. Percussion Figures on 
micas. Notes. 


Vot. XXXI, 1904. 

Part 1 (out oj print).— Prefatory Notice. Copper-ore near Komai. Darjoeling district. 
Zewan beds in Vihi district, Kashmir. Coal deposits of I mi Kbel, Mymwali distiict, 
Punjab. Um-llileng coal beds, Assam Sapphtrine-bearing rock from Vizagapatam 
district. Miscellaneous Notes. Assays. 

Parts {out of print) -Lt.-Gcnl. G. A McMahon, Cyclobus Hay deni Dinner. Auriferous 
Occiuiencc-s of Chota Nagpur, Bengal. On tho feasibility of introducing modern 
methods of Coke-making at Eai-t Indian Railway Collieries, with supplementary note 
by Director, Geological Survey of India. Miscellaneous Notes 

Part ,1 (out of print).- Upper fVIroo/tm formations of Eurasia. Glaciation and History 
of Rind Valley Haloritcs in Trias of Baluchistan. Geology and Mineral Resources 
of Mayurbhanj. Miscellaneous Notes. 

Part 4 (out of print). —Geology of Upper Assam Auriferous Occurrences of Assam. 
Curious occurrence of Sea polite from Madias Piesidency. Miscellaneous Notes. Index. 

Vot.. XXXII. 1905. 

Part l (out of piint) - -Review of Mineral Production of India during 1898—1903. 

Part £ (out of print).— Genera! report, April 1903 to December 1904. Geology of Pro¬ 
vinces of Tsang and 0 in Tibet Bauxite in India Mn>roll menus Notes 

Part 8 ( out of print). —A nthracclithic Fauna from Subnnsiri Gorge, Asi-arn. Elepbae 
Antiquus (Namadicus) m Godavari Alluvimn Tnassn - Fauna of Tropites-Limestone 
of Byans. Amblygonite m Kashmir. Miscellaneous Notes. 

Part 4- —Obituary notices of H B. Medlieott and W. T. Blanford. Katigra Earthquake 
of 4th April 1905. Index to Volume XXXII. 

V nr.. XXXIII, 1906. 

Part 1 (out of print).— Mineral Production of India during 1904. Pleistocene Movement in. 
Indian Peninsula. Recent Changes in Course of Nam-tu River, Northern Shan States. 
Natural Bridge in Goktcik Gorge Geology and Mineral Reaounes of Narnaul Dis¬ 
trict (Patiala State). Miscellaneous Notes. 

Part 8 (out of print) —General report for 1905. Lashio Coal-field, Northern Shan Steles. 
Namma, Mansang and Man-se-le Coal-fields, Northern Shan States, Burma. Mis¬ 
cellaneous Notes. 

Part 8 (out of print). —Petrology and Manganese-ore Deposits of Sausar TahsiJ, Chitted- 
wara district* Central Provinces. Geology of part of valley of Kanhan River in- 
Nagpur and Chhindwara districts, Central Province*. Manganite from Sandur Hills. 
Miscellaneous Notes. 

Part 4 (out of print). —Composition and Quality of Indian Coals. Classification of the- 
Vinahyan System. Geology of State of Panna with reference to the Diamond¬ 
bearing Deposits. Ind«K to Volume XXXIII, 

Vot. XXXIV, 1906. 

Part /.—Fossils from Halorites Limestone of Bambanag Cliff, Kurtmon. Upper-Triassic- 
Fauna from Pishin District, Baluchistan, Geology or portion of Bhutan, Coal Occur¬ 
rences in Foot-hills of Bhutan. Dandli Coal-fiela : Coal outcrops in Kotli Tehsil of 
Jammu State. Miscellaneous Notes. f 

Part 8 (out of print).— Mineral Production of India during 1#05. Nummulites Douvillei, 
with remarks on Zonal Distribution of Indian Nummilites Auriferous Traits in 
Southern India. Abandonment of Collieries at Warogi, Central Provinces. Mis¬ 
cellaneous Notes. 
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Pa**. S (out of —Explosion Craters in Lower^Chind^in district, Borin'.? Lavas 

Pavagad liilii Gibbsite with Manganese-ore from Talevadi, Belg&um district, and 
Gibbsite from Bhekowli,’ Satnr District. Classification o^, Tertiary System in Sin^ 
with reitionc<\ to Zonal distribution of Eoceno Echmojefea. 

Part !, (out of print). —Jaipur and Nazira Coal fields, Upper Assam. Makum Cnal-fiolda 
between Tirap and NamdftBS Streams. Kabat Anticline, near Seikteln, Myingyan 
district, Upper Burma. Asymmetry of Yenangyat-Singu Anticline. .Upper Burma. 
Northern pait of Gwegyo Anticline, Myingyan Distnct, Upper Burma, Broyma 
Multituherculata, from Nari of Baluchistan ana Smd. Index to Volume XXXIV. 

Vot. XXXV, 1907. 

Part 1 (out of print). —General report for 1906. Orthofihragm'm<» and Lepidocyclina in 
Nurnmuhtic Series. Meteoric Shower of 22nd October 1903 at Dokaclu and neighbour. 

* hood, Dacca district. 

Part .? —'Indian Aeiolites, Biine-wells at Bawgyo, Northern Shan b>a f es. Gold-bearing 
Deposits of hoi Twang, Shan States. Physa Pnnsepii in Mae^richtian strata of 
Baluchistan. Miscellaneous Notes. 

Port J --Preliminary survey of certain Glaciers in Noith-West Himalaya, A —Notes on. 
certain Glaciers "in North-West Kashmir. 

Part J) —Preliminary survey of certain Glaciers in North-West Himalaya. B.—Notes on 
certain Glaciers in Lahaul. C.—Notes on ceitain Glaciers in Kumaon. - Index to 
Volume XXXV. * 

Von. XXXVI, 1907-03. 


Part l. —Petrological Study of Rocks from hill tracts, Vizagapatam district, Madras 
Presidency Ncphcliiio Syenites irom hill tracts Vizagapatam dishiH, Madras Presi¬ 
dency. Stratigraphic.il Position of Gangainoptcris Beds of Kashmir. Volcanic out¬ 
burst of Late Teitiary Age m Smith Hsenwi. N Shim Slates New snide' from 
Biigti ffifts, Baluchistan. Permo-Carboniferous Plants, from Kashmir 
Part 2 (out of print ).--Mineral Production of Tndia during 1906. Arnmomtes ot Bugh 
’ Beds. Miscellaneous Notes. 


Part it (out of print). —Maiine fossils in Yenangyaung oil-field. Upper Burma. Fresh¬ 
water shells of genus Batiesa in Vennngyjmig oil held, t r ppcr Burma. Now Species 
of Dendrophylha from Upper Miocene of Burma Structure and age of Taungtba 
hill*, Myingyan district, Upper Burma. Fossils from Sedimentary rocks of Oman 
(Arabia). Rubies in Kuchin hills, Upper Burma. Cretaceous Orbitoides of India. 
Two Calcutta Eorthqunkes of 1906. Miscellaneous Notes. 

Part J/ - Pseudo-Fucoids from Pab sandstones at Fort Munvo, and from Vindhyan seiies. 
.Jadeite in Kachin I-fills, Upper Burma Wefthok-Vedwet Pegu outcrop, Magwe dis¬ 
trict, Upper Burma. Gioup of Mnnganates, comprising llollandite, Psilomelaiie and 
Coronaditc. Occurionce of Wolfram in Nagpur distnct, Centra) Piovim.es Mm 
celhineous Notes. Index to Volume XXXVI. 


Von. XXXVII, 1908 09 

Part I (out of print). —General report for 1907. Mineral Production of India during 1907. 
Occurrence of striated boulders in Blaini formation of Simla. Miscellaneous Notes. 

Port ? (out of punt) —Tertiary ami Post Tertiary Kieshwater Deposits of Baluchistan and 
Smd. Geology and Mineral Resources of Rajpipla State. Suitability of sands in 
lt.ijnnih.il Hills for glass manufacture. Three new Manganese bearing minerals ■- - 
Vredenhnrgito. Sitapante and Juddite. Laterites from Central,Provinces. Miscella¬ 
neous Notes. 

Part S (out of print ).—Southern part of Gwegyo Hills, including Payagyigon-Ngashan- 
daung Oil-field. Silver-lead mines of Bawdin, Northern Shan States. Mud volcanoes 
of Arakan Coast, Burma. 

Port !, —Gypsum Deposits in Hamirpur district, United Provinces. Gondwanas and 
related marine sedimentary system of Kashmir. Miscellaneous Notes. Index to 
Volume XXXVII. 


Vol. XXXVIII, 1909 X0 

Part 1 {out of print). —Genera! - port for 1908. Mineral Production of India during 1908, 

Part A--Ostrea laii marginal a m Burma China-clay and Fire-clay of Rajmalul Hills 
Coal at Gilhurna. Pegu Inher at Ondwe. Salt Deposits of Rajputana. Miscellaneous 
Notes. • 

Part it.— Geology of Sara wan, Jhalawan and Las Bela. Hippurite limestone in Seistan, 
Afghan FneuHnid.e. Miscellaneous Notes. . . 

Part i -Western Promo and Kuna. Recorrelation of Pegu system. Pegu fossil fish- 
teeth. Yenangyat Oil-field. Iron-ores of Chanda. Geology of Aden Hinterland. 
Petrography of Aden Hinterland. Fossils from Aden Hinterland. Miscellaneous 
Notes. Index to Volume XXXVIII. 

\ Vot. XXXIX, 1910. 

Quinquennial Review of l$<ineral Production for 1904 to 1908. Index to Volume XXXIX 
, | Vot. XL, 1910. 

Part. 1 . —Pro-CarbomferouA Life-Provinces. Lakes of the Salt Range. Glaciers in 
Sikkim. New Tertiary* mammals. 
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Part 6 . —General Report tor, 1909. Mineral Production of India daring 1919. 

Part f .—Tertiary FresE-water® Deposit* of India. 8iturian-Tri&& sequence 
Fenestell* beds in Kashmir. ^ 

Part X—-Alum Shale and Alum RfSnnfacteire, Kalabagh, Mianwali dmtmsCrlrunj&b. 
fields in North-Eastern Assam. Sedimentary Oeposjtiohyjf OiL^mise-elln! 
Index to Volume XX. 

v . Von. XXI, 1BU-12. 


, . Coal- 

lecellaueous Notes, 


Part 1 ,—Age and ssontinuation *in Depth of Manganesn-ores of Nagpur-Balewthat- Area, 
Central Provinces. Manga nese-ore deposits of Gangpur State, Bengal, and Distribu¬ 
tion of Gkmdite Scries flPTndis.V Baluchistan Earthquake of 21st October 1909. Iden¬ 
tity of Ostrea Promensis from Pegu System of Burma and Oetrea Digitalina Eichwnld 
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